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SYLLABUS

This study is authorized under the special continuing authority contained in Section
- 205 of the 1948 Flood Control Act, and investigates a variety of flood control
alternatives to reduce recurring flood damages along the Mad River in the Woodtick
area of Waterbury, Connecticut. It was initiated at the request of the former Mayor
of Waterbury, Edward D. Bergin.

Flooding of the Mad River, Connecticut, is a problem resulting from past flood plain
development and high runoff from major storms and snowmelt. Extensive
development and filling of the flood plain in the Woodtick area has occurred during
the last decade. :

Flooding occurred most recently in June 1982, when an intense storm rainfall
caused the Mad River to overflow its banks, inundating private residences,
apartment and condominium units, light industrial enterprises and a commercial
building. Total flood losses attributable to the June 1982 flood in this area are
estimated at over $2.6 million. The frequency of this event was estimated at about
once in 50 years.

This study describes the plan formulation process which involves the development
and evaluation of possible flood protection alternatives. Each alternative was
assessed in terms of its effectiveness, efficiency, completeness and acceptability to
the public. The selected plan is composed of widening the Mad River channel along
two restricted sections in the vicinity of Bouffard Avenue and Frost Road at an
estimated first cost of $1,055,000 and an annual cost of $99,500. This plan, while
not eliminating the flood problem, would reduce estimated annual flood losses by 64
percent, with most residual flooding limited to shallow (less than 1/2-foot deep)
street and parking lot flooding. Total average annual benefits are estimated at
$150,000. The project is justified with a benefit-cost ratio of 1.5 to 1.

It is recommended that, subject to certain conditions of local cooperation as outlined
in this report, the proposed plan be constructed. The estimated share of first cost to
the United States and to the local interests are based on cost sharing arrangements
described in detail in Section V of the report. The annual operation and
maintenance costs, estimated at $2,000, are a non-Federal responsibility.
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I. INTRODUCTION

STUDY AUTHORITY

This report has been prepared under the special continuing authority contained in
Section 205 of the 1948 Flood Control Act, as amended, which states:

"The Secretary of the Army is authorized to allot from any appropriations heretofore or hereatfter
made for flood control for the construction of small projects of flood control and related purposes
not specifically authorized by Congress, which come within the provisions of Section 1 of the Flood
Control Act of June 22, 1936, when in the opinion of the Chief of Engineers such work is advisable.
The amount allotted for a project shall be sufficient to complete Federal participation in the project.
Not more than $5,000,000 shail be allotted under this section for a project at any singie locality.
The provisions of local cooperation specified in Section 3 of the Fiood Control Act of June 22,
1936, as amended, shall apply. The work shall be complete in itself and not commit the United
States to any additional improvement to insure its successful operation, except as may result from
the normal procedure applying to projects authorized after submissions of preliminary examination
and survey reports.”

This study was initiated at the request of the former Mayor of Waterbury, Edward
D. Bergin on October 20, 1983.

STUDY PROCESS AND REPORT

The Corps of Engineers has prepared this report to document its investigation of
flooding conditions along the Mad River in the Woodtick area which have been
aggravated by development in the flood plain and the accumulation of debris and silt
in the Mad River channel. The primary objectives of this investigation are to
identify the water resource problems and opportunities of the study area, formulate
potential measures to address these issues, evaluate measures, and recommend the
most cost effective way to reduce the risk and severity of future flood losses. This
report has been prepared in accordance with existing administrative and legislative
water resources policies, guidelines, and authorities pertinent to the Civil Works
activities of the Corps of Engineers.

The study process was directed to meet Federal and Corps guidelines, reflect

concerns of citizens, address problems and opportunities of the area, meet the

requirements of the National Environmental Policy Act (NEPA), maintain
coordination with other agencies and encourage and obtain public participation.

This Definite Project Report presents the results of the feasibility study, an
environmental assessment and technical appendices.



STUDY AREA

The city of Waterbury is located in west-central Connecticut, about 20 miles north
of New Haven, Connecticut and about 25 miles southwest of Hartford, Connecticut.
The principal problem area is located about 3 miles upstream from the mouth of the
Mad River between Sharon and Frost Road Bridges (see Plate 1). This section of
Waterbury is referred to as the Woodtick area and consists primarily of residential
development, including several apartment and condominium complexes. There are
also some light manufacturing companies and a large retail shopping mall in this
reach.

PRIOR REPORTS

Flood Insurance Study |
The Federal Emergency Management Agency (FEMA) completed a Flood

Insurance Study in the city of Waterbury in November 1977. The results of the
study were used for the regular phase of the flood insurance program, which the
city joined on 1 November 1979.

EXISTING PROJECTS

There are no Federally constructed flood control projects within the Mad River
Basin. As shown on Plate 2, there are completed Federal projects in the
Naugatuck River Basin, but they do not provide any flood protection for the Mad
River Basin.

In 1974 extensive channel modifications were constructed in the Woodtick area
between Bouffard Avenue and Sharon Road Bridge by the Flatley Corporation for
the Royal Crest Estates apartment complex. Prior to 1974 this reach of the river
contained several small meanders and varied between 20 to 40 feet in width.
Modifications consisted of limited channel straightening and widening to 50 feet.
This work, however, failed to protect the apartment complex from subsequent
flooding during June 1982.
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II. EXISTING CONDITIONS

ECONOMIC AND SOCIAL CONDITIONS

Waterbury is one of the thirteen communities that make up the Central Naugatuck
Valley Region (CNVR).

Economy
Waterbury's economic history parallels many other small industrial "river" cities in

New England. The Naugatuck River runs through the center of the city creating a
valley from which sharp and rocky hills rise on either side of the river. This rocky
terrain made Waterbury an unsuitable candidate for farming and, therefore,
encouraged the development of small industry earlier than in many New England
cities. -

Waterbury developed into an important industrial center by the late 1700,
producing silver, tinware, brass buttons and lamps. By the mid 1800's, the city
expanded its manufacturing capacity through the widespread mill system and
became one of the world's largest producers of fabricated metal: metal alloys and
precision metal parts.

During the 1960's and early 1970's, as manufacturing began to decline, Waterbury
became one of the more economically depressed regions in the State. Between
1970 and 1984, Waterbury lost approximately one-third of its heavy manufacturing
jobs. In 1970, just under 50 percent of nonfarm workers were employed by
manufacturing firms. By 1984, the percentage had droppéd to 34 percent. Most of
these job losses were high paying factory jobs which contributed greatly to the local
economy. The city 1s now classified as a "labor surplus area™ which means that its
relatively high unemployment status qualifies the area for preference in bidding on
Government contracts.

Within the last few years, Waterbury has made substantial economic progress
through the use of urban rehabilitation funds together with efforts by city
government to attract a diversity of light manufacturing and land developers.
Waterbury had been, until recently, a one-industry city highly vulnerable to plant
closing and business cycles. Table 1 indicates the current diversity of employment
in Waterbury.



TABLE 1

EMPLOYMENT BY INDUSTRY (1980)
WATERBURY, CONNECTICUT

EMPLOYED

PERCENT
0.40 Agriculture 172
1.30 Communications 598
2.90 Construction 1,331
4.20 Finance, Insurance & Real Estate 1,927
40.60 Manufacturing 18,410
0.01 Mining 8
4.70 Public Administration 2,149
14.00 Retail Trade 6,364
24.70 Services 11,226
2.50 Transportation 1,112
1.10 Utilities & Sanitary Services 513
3.50 Wholesale Trade 1,576
100.00% - TOTAL 45,386

lati

Waterbury is the fourth largest city in the state with an estimated 1985 population of
102,000. The city, however, has experienced a 5.3 percent decline in population
since 1970. This decline has resulted from an outward migration of city residents to
the neighboring suburbs.

Since 1960, the Central Naugatuck Valley Region has experienced populatlon
growth at a rate of 24,7 percent.

The overall growth of the region and the out migration from neighboring Waterbury
is apparent when examining the rapid growth of neighboring suburban towns. For
example, Southbury grew at an incredible rate of 80.3 percent between 1970 and
1980 while Oxford grew 48.1 percent during the same decade. Both towns are
continuing to grow but at much less rapid rates during the 1980's. Population figures
for the Central Naugatuck Valley Region are presented in the Economic and Social
Analysis Appendix.



Population losses have encouraged Waterbury to change some of its zomng
regulations to extend development to the suburban edges of the city. Multi-family
dwellings, particularly condominiums, have become a popular alternative to either
inner city housing or more costly suburban housing in surrounding communities.
This strategy has been somewhat effective in bringing population back within city
limits. At present, however, there is a growing movement to place a moratorium on
condominium construction mainly because of inadequate traffic access to and from
the newly developed areas.

LAND USE

Land use data for Waterbury and the town of Wolcott to the northeast was obtained
from the Central Naugatuck Valley Regional (CNVR) Planning Office. This data is
contained in the Economic and Social Analysis Appendix. Land use characteristics
for both communities are important as much of the Mad River watershed above the
study area lies in the town of Wolcott. Future unrestrained development of the
upper watershed could increase flood stages in the Woodtick area.

The recent development trend in Waterbury has been the construction of
multi-family residential buildings in the outlying areas of the city. According to the
Connecticut Department of Housing, Waterbury led the state in the number of new
housing units authorized for construction during 1985. Land use in the Woodtick
area reflects this recent trend toward high density residential development with
close to 1,000 apartment and condominium units. Little vacant land remains in the
Woodtick area.

Land use in the upper watershed in Wolcott is more restricted, as much of the town
is without municipal sewer or water systems. A moratorium on multi-family
housing has been voted in changing the minimum lot size from 5 to 15 acres for
apartment and condominium complexes and restricting them to areas with existing
sewer lines. The bulk of residential property in Wolcott is zoned for single family
and duplex homes with a minimum lot size of 1-1/2 acres. Portions of the Mad
River watershed in Wolcott are zoned for industrial park and commercial use.
However, few applications for building have been received, and these areas remain
largely undeveloped.

BASIN DESCRIPTION

The Mad River originates at Cedar Swamp Pond in Wolcott and Bristol,
Connecticut and flows in an erratic southwesterly course for about 11 miles to its
confluence with the Naugatuck River in Waterbury (see Plate 2). The Mad River

S



has a total drainage area of 26.4 square miles and a total fall of about 640 feet. The
watershed is quite steep and the lower portion is heavily urbanized. -

The Woodtick area is located about 3 miles upstream from the mouth of the Mad
River between Frost Road and Sharon Bridges. In this 3,800-foot reach the river

“varies in width from 25-60 feet and has a flat gradient of about 4 feet per mile. The
drainage area of the Mad River at Woodtick is about 17 square miles.

CLIMATOLOGY

The Mad River watershed has a variable climate and frequently experiences
periods of heavy precipitation produced by local thunderstorms and larger weather
systems of tropical or extra-tropical origin. The basin lies in the path of the
prevailing "westerlies” which produce frequent weather changes. The average
annual precipitation in the basin is about 48 inches distributed rather uniformly
throughout the year. Monthly extremes range from a high of more than 16 inches in
August 1955 to less than 0.2 inches on several occasions. The average annual
temperature in the basin is about 5¢ degrees Fahrenheit (F), ranging from an
average July temperature of 73 degrees F to a January average of 28 degrees F.
Temperature extremes range from occasional highs of over 100 degrees F to
infrequent lows below O degrees F. Average annual snowfall varies from about 40
inches in the lower Naugatuck basin to about 70 inches at the higher elevations
generally occurring in December through March. Based on snow courses by the
Corps of Engineers in the general region water content of the snow cover usually
reaches a maximum in late February averaging about 2.0 inches with some years as
high as 6.0 inches.

STREAMFLOW

There are no long-term streamflow records for the Mad River. At the request of
the Corps of Engineers, a temporary peak stage gage was installed near the mouth
of the river in 1984 by the U.S. Geological Survey. There have been no significant
high flows since the installation of the gage.

FLOOD HISTORY

The Woodtick area has had a history of flooding from the Mad River.
Unfortunately, there were no streamflow gages on the Mad River to record past
flood discharges. The following estimates of peak discharges along the Mad River
in the Woodtick area are based on recorded peak discharges of neighboring
comparable streams, net local inflows to the Naugatuck River, relative storm



rainfalls, miscellaneous high water information and computed discharge ratings.
This data is shown in Table 2.

TABLE 2
HISTORICAL PEAK DISCHARGE
MAD RIVER AT WOODTICK
Estimated Peak Discharge Elood Event Date
(cubic feet per second)

4,000 August 1955
3,500 June 1982
3,100 QOctober 1955
2,600 January 1979

. 2,600 December 1948
2,300 September 1938

Descriptions of the most destructive floods within the Mad River Basin over the past
50 years are contained in the Hydrologic Analysis Appendix.

HYDROPOWER

There are no existing or proposed hydropower facilities along the Mad River.

Future hydropower development is unlikely due to the relatively small drainage area
of the Mad River watershed which does not provide sufficient flows to justify power
generation.

ENVIRONMENTAL SETTING

The Woodtick area consists primarily of residential development, including several
apartment and condominium complexes. There are also some light manufacturing
companies and a large retail shopping mall in this area.

Topographic Features
The study area is located about 2.5 miles east of downtown Waterbury in the upland

section of the New England Physiographic Province. The local topography is
generally characterized by moderately steep valleys and smooth hills.



At the upstream end of the problem area the river flows through a plain which has
elevations of about 460 to 470 feet NGVD and is about 1 mile wide. The
surrounding hills are about 600 to over 800 feet NGVD in elevation. Near Frost
Road Bridge the river valley becomes constricted. The channel is confined between
the 400-foot NGVD contours to less than a 50-foot width in places.

Geologic Features
Bedrock in the study area is Pre-Cambrian Waterbury Gneiss, a resistant

metamorphic rock type. Rock is exposed mainly at the peaks and sides of the
higher hills. Most of the area is covered by glacial deposits. Valleys are filled with
assorted glacial till deposits of sand and gravel and in the study area, the Mad River
flood plain deposits consists of recent alluvial silts and sands with organic matter
and scattered gravels and boulders. Alluvial deposits may overlie glacial till in
places. Bedrock is probably as much as 80 feet deep below the flood plain but
becomes shallower near hills.

Water Quality
The water quality of the Mad River in the Woodtick area is rated as Class B by the

State of Connecticut. Class B waters provide excellent fish and wildlife habitat,
have good aesthetic value and are suitable for agricultural and industrial uses,
bathing and other recreational purposes. The quality criteria for Class B waters are
contained in the Environmental Assessment.

Vegetation
Vegetation from Frost Road Bridge to Bouffard Avenue consists of a narrow though

dense band of trees, shrubs and various forbs and grasses. From Bouffard Avenue

~ to Sharon Road Bridge there is a very narrow band of various herbaceous

vegetation interspersed with residential lawns. Vegetated areas are densely
populated and contain a wide variety of both native and escaped domestic plant
species. Aquatic vegetation is relatively sparse and is composed mainly of
emergent plants along the riverbanks. Table II of the attached Environmental
Assessment contains a list of plant species found in the Woodtick area.

Fish and Wildlife
The following fish and wildlife species were noted during field investigations
conducted by Corps personnel on 24 July 1985 and U.S. Fish and Wildlife personnel
on 11 October 1984.



Invertebrates - The project area is populated by numerous dragonflies
(Odonata) and other terrestrial and aquatic insects. Crayfish (Decapoda) were
noted in the river. Limited benthic sampling by U.S. FWS personnel revealed a
substantial population by Caddis Fly (Trichopitera) larva.

Fisheries - Fish species found in the project area (based on coordination with
the Connecticut Fisheries Unit) include suckers (Catostomidae), White Suckers
(Catostomus commersoni), Blacknose Dace (Rhinichthys attratulus), sunfish
(Centrarchidae), various minnows and possibly some Eels (Anguilla rostrata).
Brown Trout (Salmo trutta) and Brook Trout (Salvelinus fontinalis) are stocked
upstream of the project area. Some trout are found as far downstream as the
Woodtick area which experiences limited usage as a recreational fishery for this
reason.

Birds - Bird species noted during field investigations include Mockingbirds, Blue
Jays, Robins, House Sparrows, Common Grackles, Cardinals, American Gold
Finches and Sparrows. All of these birds may be nesting in the project area which
provides excellent songbird habitat. Tracks of wading birds were observed in the
vicinity of Bouffard Avenue. It is apparent that at least some wading birds use the
Mad River as a feeding ground.

Mammals - During field investigation, Muskrats (Ondatra zibethica) and Eastern
Chipmunks (Tamias striatus) were sighted in the project area. Signs of Racoons
(Procyon lotor), Mink (Mustela vison), and Norway Rats (Rattus norvegicus) were
noted.

Threatened and Endangered Species
There are no known threatened or endangered species of plants or animals or their

critical habitat in the project area except for occasicnal transient individuals.

Archaeological and Historical Resources
The potential for archaeological and historical resources in the Woodtick area is’

extremely unlikely due to the severe land modifications which occurred during the
construction of the Royal Crest Apartments, Naugatuck Mall, Royal Crest
Apartments, sewer line, parking lots, retaining walls and slope protection measures.
All structures in the Woodtick area were built in the 20th century.

Recreation
There is little opportunity for public access to the river in the Woodtick area as most
of the adjacent land is privately owned. In areas where access does exist, use by
recreational fishermen is limited.



III. PROBLEM IDENTIFICATION

This section describes the most probable future conditions and related water
resource problems for the study area assuming no new Federal water resources
project is constructed. Alternatives presented later in this report are assessed and
evaluated by comparing them to the "without project” condition.

WITHOUT PROJECT CONDITIONS

Future Economy.
As heavy industry continues to decline in Waterbury, employment is expected to

shift to the more diversified light manufacturing industries and the retail trade and
services sector. No overall employment loss is expected merely a shift in the
economic base of the area.

Future Population
According to the 1980 Census, Waterbury had a population of 103,266. This
represents a decline of 4.4 percent since 1970. Population projections by the
Naugatuck Valley Regional Planning Agency indicate a 2.75 percent decrease for
the city of Waterbury between 1985 and 2000. This reflects a continuing trend
toward suburbanization. Increases in population are projected over this same
period for the other twelve communities which comprise the CNVR. Populations
projections are shown in the Economic and Social Analysis Appendix Table 5.

Future Land Use
It is anticipated that the recent trend of multi-family residential development in
Waterbury will continue as the demand for smaller and more affordable housing
units grows and real estate prices in neighboring suburbs rise. Highway
improvements have also made the Waterbury area more accessible to the region.

Development in Wolcott is expected to be slow and very restricted because of the
lack of sewer and water lines in many parts of the town.
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Future Flooding
In the absence of flood control improvements, periodic flooding will continue to

threaten the health and safety of people working and living in the Woodtick area.
Property owners will continue to suffer the economic hardships that result from
flood losses. At current price levels annual average flood losses are estimated at
$220,000 based on January 1986 price levels. If a flood having a 100-year (1
percent) chance of annual occurrence were to happen, it would result in
approximately $3.8 million in losses.

PROBLEMS AND OPPORTUNITIES

Flood Problem
Flooding conditions in the Woodtick area have been aggravated by the increased
development in the flood plain along with the resulting accumulation of silt and
debris in the channel over the past decade. Extensive filling of the flood plain in the
Woodtick area occurred during the early seventies, when approximately 60 acres of
low-lying wetlands along the west bank of the river were developed for a shopping
mall and an apartment complex. These developments have resulted in the loss of
most of the natural flood storage areas in this reach. The placement of this fill has
also raised this land higher than the opposite bank. Also, filling of the flood plain
along the east bank of the river has-occurred in connection with the construction of
single family homes, but to a much lesser degree. Filling of land adjacent to the
river is continuing in the vicinity of Sharon Road.

The most recent major flood along the Mad River occurred in June 1982, This flood
resulted from a storm which settled over southern New England, dropping about 10
inches of rainfall in the Waterbury area. The estimated 100-year (1 percent annual
chance) flood boundary for the Woodtick area is shown on Plate 3.

The June 1982 flood was an event with an estimated 2 percent annual chance of
recurrence. Under existing development conditions this flood would affect
approximately 19 private homes, 478 apartment and condominium units, 1
commercial building and 3 light industrial enterprises. Total flood losses attributable
to a flood similar to the June 1982 event, are estimated at over $2.6 million. '

Flooding also caused considerable damage to residential property along this reach
during March and April 1983.
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PROBLEM AND OPPORTUNITY STATEMENTS

The following problem and opportunity statements evolved during study activities
based on concerns and comments expressed by the city of Waterbury, the
Connecticut Department of Environmental Protection (DEP) and local interests.

These statements provide guidance in the formulation of a complete water
resources project, as well as a standard for comparison in the evaluation of each
proposal's achievements. The problem and opportunity statements for the 50-year
period of analysis, beginning in 1986 are:

»  To reduce the risk of flooding thereby reducing flood damages and the
financial hardships that result from flooding along the Mad River in the

Woodtick Area.

+  Provide greater security for people living in the Woodtick Area whose lives
are threatened by flooding from the Mad River.

. Preserve and enhance the environmental and aesthetic value of wildlife
habitat located along the Mad River corridor.

" PLANNING CONSTRAINTS

Constraints to the planning process occur in two areas. First is to develop a flood
damage reduction plan which is compatible with or improves the environmental,
recreational and cultural values of the Woodtick area. Secondly, funding limitations
within all levels of government require the project to provide for essential needs
only, in an effort to keep costs affordable. :

12
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IV. PLAN FORMULATION

This section describes the range of alternative plans considered to reduce flood
damages in the Woodtick area. Alternatives were mvestlgated in sufficient detail to
determine their economic and engineering feasibility, the impacts of their
implementation and public acceptance. The plan that reasonably maximizes net
national economic development (NED) benefits, consistent with the Federal
objective, is identified as the NED plan, Those alternatives that warranted further
study are presented at the end of this section.

THE FEDERAL OBJECTIVE

The Federal objective of water and related land resources planning is to contribute
to national economic development consistent with protecting the Nation's
environment. Contributions to national economic development are increases in the
net value of the national output of goods and services, expressed in monetary units.

PLANS OF OTHERS

Plans that address or affect the problems and opportunities in the study area that
have been or are proposed to be implemented by Federal or non-Federal agencies
are described in the following paragraphs.

In 1974, extensive channel modifications were constructed in the Woodtick area
between Bouffard Avenue and Sharon Road Bridge. This work was performed for
the Royal Crest Estates apartment complex. Prior to 1974, this stretch of the river
contained several small meanders and varied between 20 to 40 feet in width.
Modifications to the Mad River consisted of channel straightening and widening to
50 feet. This work, however, failed to protect the Royal Crest Estates from future
flooding.

Plans and specifications for the construction of the Mad River Sanitary Sewer
Interceptor have been prepared for the U.S. Environmental Protection Agency. The
interceptor is designed to convey sewage from the town of Wolcott to Waterbury
for treatment. The alignment of the interceptor will traverse along the Mad River
through the Woodtick area as shown on Plate 4. Construction is scheduled during
the summer of 1987.
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FLOOD PROTECTION MEASURES

Flood protection measures fall into two basic categories: structural and
nonstructural. Structural measures are those which modify flood behavior while
nonstructural measures modify flood plain use. Nonstructural measures do not
reduce the threat of flooding. The two general categories of flood protection
measures are shown in Table 3.

TABLE 3
R YEF D CONTR E RE

. STRUCTURAL

A. Located Upstream of Critical Damage Area
1. Reservoirs
2. Bypasses
3. Land Treatment

B. Located at the Critical Damage Area
1. Levees and Floodwalls
2. Channel Modification

IIl. NONSTRUCTURAL
A. Reduce Actual Damages

1. Floodproofing
2. Relocation
3. Land Use Regulations and Zoning
4. Flood Warning and Emergency Evacuation

- B. Mitigate Damages
1. Flood Insurance

PLAN FORMULATION RATIONALE

The plan formulation process involves the development and evaluation of those
management measures previously described in Table 3. Each measure was
assessed in terms of its effectiveness, efficiency, completeness and public
acceptability. Alternatives that did not address the problems and opportunities of
the study area were eliminated. Under Corps guidelines the selected plan must
exhibit a benefit-cost ratio (BCR) greater than unity and the greatest net benefits.
The following sections provide information on plan description, evaluation and
comparison which lead to the selection of the most feasible and economically
effective plan,
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RESERVOIRS; Scoville Reservoir located in Wolcott about 1.5 miles upstream
of the Woodtick area was one site investigated for possible upstream flood control
storage. The surface area of Scoville Reservoir is 130 acres at spillway crest
elevation 525 feet NGVD. Increasing the height of the dam by 10 feet would
provide about 1,600 acre-feet of flood storage capacity, which is equivalent to about
3.5 inches of runoff from its 8.5 square mile drainage area. It was found that the
modification of Scoville Reservoir would require extensive road relocation as well as
levee construction and would only reduce downstream flood flows by approximately
20 percent. Based on this analysis, upstream storage is not considered a physically
viable flood control alternative.

FLOOD FLOW BYPASSES: A method of modifying floodflows before they
reach the Woodtick area would involve diverting excess flow around the area either
by a surface channel by-pass or by an underground tunnel. Studies indicated that a
surface bypass would not be feasible because of dense development in the study
area that would have required relocation of properties to be protected. Similarly,
the cost to construct a tunnel bypass to divert flood flows was found to far exceed
expected benefits. Because of other cost effective alternatives, diversion measures
were eliminated from further study.

LAND TREATMENT: Although adopted primarily to further good agriculture
and forestry practices, land treatment and watershed management measures have
beneficial effects on flood conditions. Modifying or preserving vegetation cover
conserves water by increasing infiltration and reducing surface runoff. The effect
on flood discharges varies with the watershed, the characteristics of flood producing
storms, and antecedent surface conditions. In general, land treatment usually does
not reduce flood stages significantly, but does contribute to preventing their future
increase. Over 70 percent of the land in the upper Mad River watershed is
undeveloped. Treatment of the developed land would have a limited effect on
reducing flooding in the Woodtick area. This alternative was eliminated from further
consideration. Continued use of this measure by other public and private interests
would, however, improve and protect upstream agricultural and forest lands and
prevent flood stages from increasing as development occurs.
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LEVEES & FLOODWALLS: A plan to construct levees and floodwalls along
both banks of the Mad River extending from Bouffard Avenue upstream to Sharon
Road Bridge was investigated. A total of 3,500 linear feet of levees and floodwalls
ranging in height from 4.5 to 7 feet would be required to provide protection against
an event with a 1 percent chance of annual occurrence. This plan would reduce
annual flood losses by about 80 percent. This alternative has an estimated first cost
of $2.2 million, not including costs of facilities to handle interior drainage.
Construction of levees and floodwalls would restrict visual and pedestrian access to
the river and require limited removal of riparian vegetation.

CHANNEL MODIFICATIONS: Two plans of channel modifications were
considered during this investigation.

(Plan A) Entire Reach - This plan involves widening and deepening the entire
channel for a distance of about 1 mile, from Sharon Road Bridge to approximately
1,000 feet downstream of Frost Road Bridge. The invert of the existing channel
would be lowered an average of 2 feet throughout this reach. The proposed
channel would have a 50-foot bottom width with 2 horizontal to 1 vertical side
slopes. A 2-foot layer of stone slope protection (riprap) on a 1-foot layer of gravel
bedding would be placed around bridge abutments and along unprotected areas of
the riverbank to prevent erosion.

Retaining walls would be required in two reaches of limited width near Bouffard
Avenue and downstream of Frost Road Bridge, to provide adequate flow area and

to prevent erosion. This alternative has an estimated first cost of $1.7 million. This
plan would reduce estimated annual flood losses by approximately 82 percent.
Construction of this plan would disturb fish habitat and require the removal of nearly
all of the riparian vegetation that exists along this total reach of the Mad River.

(Plan B) Localized Areas - This plan involves widening the left bank of the
existing channel along two separate reaches of the Mad River, totaling 1,270 linear
feet, which were determined to be the most restricted in the study area. These two
reaches are located in the vicinity of Frost Road Bridge and opposite Bouffard
Avenue (see Plates 5 and 6). Flood flows in these areas are restricted as a result of
encroachment into the channel flow area by developments and the accumulation of
silt and debris. The proposed channel would have a 50-foot bottom width with 2
horizontal to 1 vertical side slopes. Riprap and concrete retaining walls would be
used to protect bridge abutments, utility crossings, storm drain outlets, and
unprotected areas of the riverbank from erosion. This alternative has an estimated
first cost of $1,055,000. This plan would reduce estimated annual flood losses by
approximately 64 percent. Construction activities would disturb some fish habitat

16



and require the removal of about 0.3 acres of riparian vegetation in the areas of
proposed channel woik.

FLOODPROOFING: Flood damage surveys have identified a total of 55 flood
prone structures in the Woodtick area. Table 4 indicates the number of dweliing
units in these buildings.

TABLE 4
D R W RE
Dwellings

Apantments 23 363

Condominiums 10 114

Duplex ' 1 2

Single Residences 19 19
Commercig| 1 1
Industrial _ 1 3

TOTAL 55 502

The cost to just relocate unities in 19 single residences would be in excess of
$500,000. The cost to floodproof all flood prone structures would far exceed the
cost of structural measures. In addition, studies performed by the Corps of
Engineers Hydrologic Engineering Center in Davis, California have shown that
floodproofing measures are generally only feasible for structures that experience
frequent flooding (recurrence interval of 25 years or less). As shown by the
stage-frequency curves in the Hydrologic Analysis Appendix, the majority of flood
losses in the Woodetick area occur at the less frequent events with recurrence
intervals of 50 years or more. For these reasons and the fact that residences would
be introduced to the risk of isolation during flood periods since flood stages in the
area would not be reduced, floodproofing is not considered to be a viable flood
damage reduction alternative.

RELOCATION: There are 55 flood prone structures in the Woodtick area.
The cost to relocate this number of structures would exceed expected benefits.
The social and economic impacts of this action would be too great to quantify. This
alternative was not considered further.
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LAND USE REGULATION AND ZONING: The city of Waterbury joined the
Regular phase of the National Flood Insurance Program on 1 November 1979. As
a condition of participation in the Regular phase, the city has adopted management
regulations which limit construction within the 100-year flood plain (an event having
an estimated 1 percent annual chance of occurrence). This will restrict future
construction in flood prone areas of the basin and should help to prevent flood
conditions in the Woodtick area from worsening. However, land use regulation and
zoning would have little or no effect on reducing existing flood stages and was not
selected for additional investigation.

FLOOD WARNING AND EMERGENCY EVACUATION: Flood forecasting,

waming and evacuation is a measure to reduce flood losses by charting out a plan
of action to respond to a flood threat. Due to the flashy nature of the Mad River,
residents of the Woodtick area would not have adequate flood warning. In addition,
the majority of flood prone structures in the Woodtick area are apartments.

Because of the transient nature of the people renting these apartments, public
education of flood warning and evacuation measures would be very difficult and
response to flood warnings would most likely be inadequate.

FLOOD INSURANCE: The National Flood Insurance Program was created by
Congress so that property owners in areas subject to flooding would be able to buy
insurance at a reasonable cost. In return for this subsidized protection, communities.
which have identified flood plains must adopt certain minimum measures, as '
described above, to help reduce the effects of flooding. A property owner cannot
obtain subsidized flood insurance unless the community agrees to participate in the
program,

As a condition of participation in the Regular phase of the National Flood Insurance -
Program, the community must require that all new construction, as well as

substantial improvements to existing structures, within flood prone areas be elevated
or floodproofed against the "100-year” flood. The city of Waterbury joined the
Regular phase of the Flood Insurance Program on 1 November 1979.

Flood insurance provides a method of reimbursement for most losses incurred as a
result of flooding. Because flood insurance is presently available in Waterbury, it is
part of the "without project condition" and was not studied further. Purchasing flood
insurance is recommended in the absence of a plan that reduces actual damages.
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COMPARISON OF ALTERNATIVES

Comparison of alternatives resulted in the designation of the localized channel
modification plan as the most cost effective NED plan, because it reasonably
maximizes net benefits of goods and services.

TABLE 5

COMPARISION OF ALTERNATIVES
(January 1987 Price Level)

($000)
First Annual Annual Net B/C

Plan Cost. Cost. Benefits  Benefits  Ratio
Reservoirs not physically viable
Bypass not cost effective
Land Treatment not effective : :
Levees & Floodwalls 2,200 207.6 187.3 none 0.9t0 1
Channel Modifications ' '
Entire Reach 1,700 162.3 190.6 28.3 1.2t0 1
Localized Mod. - 1,055 99.5 150.0 50.5 1.5t01
Floodproofing not cost effective
Relocation not cost effective
Land Use Reg. & Zoning not effective
Flood Warning & Emergency not effective
Evacuation not effective

Flood Insurance

existing condition

CONCLUSION

Our investigation have concluded that localized channel modifications to the Mad
River to maximize net benefit is, therefore, designated as the NED plan. The effects
of the channel improvements would be to reduce recurring 100-year (1 percent
annual chance) flood stages in the Woodtick reach of the Mad River by about 1-1/2
feet between river station 23+200 (800 feet downstream from the Frost Road
Bridge) and station 28+250 (Sharon Road). The improvements would not eliminate
all flooding at the 100-year (1 percent annual chance) flood level, but would greatly
reduce damages with most residual fleoding limited to shallow (less than 1/2-foot)
street and parking lot flooding.
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V. SELECTED PLAN

DESCRIPTION

The selected plan consists of channel widening along two areas on the left bank of
the Mad River, totaling 1,270 linear feet (see Plates 5 and 6). These areas are
located in the vicinity of Frost Road Bridge and near Bouffard Avenue.
Encroachment into the channe] and the accumulation of silt and debris has
restricted flood flows in these areas.

The selected plan is the minimum practical channel improvement. This plan
optimizes the hydraulic efficiency of the river channel, while reducing annual flood
losses by 64 percent. Further enlargement of the channel was found to minimally
increase flood control benefits over the selected plan. Extensive channelization both
upstream and downstream of Bouffard Avenue would be required to further reduce
flood stages. Such a plan would increase construction and real estate costs, but
yield less net benefits than that of the selected plan.

The proposed channel would have a 50-foot bottom width with 1 vertical to 2
horizontal side slopes. A 2-foot layer of stone protection resting on a 1-foot layer of
gravel bedding would be placed around the abutments of Frost Road Bridge and
along unprotected areas of the riverbank to prevent erosion. Utility crossings and
storm drain outlets in the work areas would also be protected with stone protection.
Approximately 420 linear feet of concrete retaining walls, varying in height from
8-14 feet, would be constructed along the riverbank in two areas downstream of
Frost Road Bridge where there is insufficient space for stone slope protection (see
Plates 5 and 6).

A low flow channel was incorporated into the design of the channel improvements
(see Plate 5). The low flow channel preserves existing water depth during periods
of seasonal low flow, thus maintaining the existing hydraulic flow characteristics of
the river for sediment transport. In addition, the low flow channel would maintain
the minimum water depth for fish passage during periods of low flow.

Channel work can be accomplished with tracked equipment from the streambank.
Traversing of the riverbed with equipment would be kept to a minimum. A
temporary cofferdam would be placed along the channel in areas of retaining wall
construction to divert streamflows away from the work area, if necessary.
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The present alignment of the Mad River Relief Interceptor crosses both work areas
of proposed channel widening. If both the local and Federal projects are
constructed as presently designed, two manholes would be located in the proposed
channel. Coordination with local consultants indicated that the two manholes can
be relocated during construction with only minor adjustments to the sewer
alignment during construction.

Through coordination with the Connecticut DEP Fisheries Unit, several
environmentally-oriented elements have been incorporated into the selected plan to
minimize adverse affects on environmental resources in the Woodtick area. These
measures include the following:

« Construction activities would be restricted to seasonal low-flows
between 1 July and 30 November. This would minimize turbidity and
siltation of the river during construction as well as the possibility of
streambank erosion.

» After channel widening of the left bank is complete boulders will be
randomly placed in the widened channel. These boulders will provide
cover for aquatic animals andhelp to create stream substrate conditions
similar to those presently existing in the current channel. Such
measures will help to protect the fishery resource and preserve the
quality of aquatic habitat available.

+ Plantings of high value wildlife vegetation be placed on the widened
channel banks to minimize the increase of water temperature that
would be associated with the removal of vegetation in the areas of
proposed channel work.

COSTS

Estimated first costs of the localized channel modification plan are shown in the
following table.
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TABLE 6

FIRST COSTS OF SELECTED PLAN
(January 1987 Price Level)

[TEM QUANTITY UNIT UNITPRICE COST

Site Preparation 1 Job LumpSum  $5,000
Excavation 20,000 C.Y. $6 120,000
Stone Protection 2,850 CY. 35 99,750
Stone Bedding 1,300 C.Y. 30 39,000
Gravel Bedding 800 C.Y. 15 12,000
Compacted Random Fill 2,000 CY. 5 10,000
Compacted Gravel Fill 1,500 C.Y. 20 30,000
Concrete Footings 50 C.Y. 150 7,500
Concrete "Doublewal” : 7,200 S.F. 30 216,000
Top Soil & Seeding 3,400 S.F. 3 10,200

SUBTOTAL $ 549,450

Contingencies {20%) 109,890

Real Estate 204,400
TOTAL CONSTRUCTION COST $863,700 -

Engineering & Design 120,000

Supetvision & Administration 71,600

TOTAL FIRST COST $1,055,000
PROJECT OPERATION

The project upon completion will be turned over to the local sponsor(s) as their
responsibility to operate and maintain. Local interests will pay the cost of all lands,
easements and rights-of-way, utility relocations and alterations, and all alterations of
highway bridges necessary for the purpose of flood damage reduction. The project

is designed to be complete-within- itself and should not commit the Federal
Government to any future work.
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Following construction of the project, the local sponsor is responsible to maintain the
project between river station 23+000 and station 28+250. An Operation and
Maintenance Manual will be prepared by the New England Division and forwarded
to the responsible parties. This manual will reflect project features, as actualfy built,
and provide direction regarding their proper operation and maintenance. The
completed project will be inspected semi-annually by personnel from the New
England Division, together with the responsible parties, to insure proper operation
and maintenance as prescribed by the Secretary of the Army.

It should be noted that estimated operation and maintenance costs, included herein,
are provided for economic analysis only and are not included in project first costs.
The local sponsor(s) would be required to perform periodic channel maintenance
(estimated every 3-5 years) involving removal of any sediment accumulation in
excess of 1-foot, and any woody plants (brush) on channel bottom in excess of
1-inch in diameter, that would otherwise infringe upon the carrying capacity of the
channel and reduce the effectiveness of the project. Areas of proposed riprap
protection would require periodic maintenance to control vegetation and replace
riprap rock dislodged by flooding, vandalism or other means. Operation and
maintenance costs are estimated at $2,000 annually. The local sponsor(s) are
aware that their responsibility includes future funding of all operation and
maintenance items which should be budgeted for accordingly.

PLAN ACCOMPLISHMENTS

Construction of localized channel modifications would reduce the risk and severity
of future flood losses in the Woodtick area. The proposed project would reduce
flood stages resulting from the 1 percent annual chance (100-year) flood by
approximately 1.5 feet from 463 to 461.5 feet NGVD. This stage reduction would
greatly reduce monetary losses and limit residual flooding to low-lying areas, which
are mostly parking lots, streets and lawns. It is estimated that the proposed project
would reduce average annual flood losses in the Woodtick area by about 64
percent.
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PROJECT EFFECTS

Impacts of varying magnitude and longevity can be expected during two phases of
project implementation: construction and postconstruction. Impacts likely to occur
during construction of the project are generally short-term and site-specific. Itis
anticipated that there would be no adverse postconstruction impacts associated with
the proposed localized channel modifications within the Woodtick area. A finding of
no significant impact, and detailed descriptions of the impacts, are contained in the
Environmental Assessment.

Short-Term Impacts
Construction activities would increase turbidity and siltation of the river. These

effects would be short-term and site-specific, occurring only during project
construction.

The aesthetics of work areas would be affected temporarily by the presence of
construction equipment. Noise and dust pollution associated with construction
activities would be temporary. There would also be temporary disruption to traffic
during construction with increased numbers of heavy vehicles in the area.

Fish habitat would be disturbed in areas of proposed channel excavation.

Placement of rocks and boulders on the channel bottom after excavation will help to
restore fish habitat. This has proven effective in similar projects throughout the
country.

A positive economic impact of the plan would be the influx of temporary workers
who would purchase goods and services thereby stimulating the local economy.

Long-Term Impacts
The most significant impact of the selected plan would be the substantial reduction

of future flood losses. 1t is estimated that the proposed project would reduce

average annual damages in the Woodtick area by approximately 64 percent.

Localized channel modifications would not significantly alter flood plain limits nor the
natural flood storage characteristics of the Woodtick area. As a result, localized
channel modifications would not effect downstream flood flows.
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Project construction will result in the loss or alteration of 1.35 acres of combined
upland and northern overflow forest habitat. This incremental loss is not a
significant impact to the Mad River Corridor. Installation of the stone protection and
concrete walls associated with the proposed channel widening will interfere with
wildlife access to the Mad River and along the Mad River corridor at the points
where this work occurs. Wildlife usage of the Mad River, however, should be
relatively unimpaired.

Impacts to the fishery resources of the Mad River will be minimal. While the
habitat value of the 450 and 800-foot long widened channel sections will be
marginal, the installation of low flow channels in these sections will maintain free
fish passage up and downstream of the project area. This measure will maintain
the integrity and quality of the Mad River as aquatic habitat, and consequently, the
value of the fisheries resources it contains.

In a letter dated November 22, 19835, the State Historic Preservation Officer
indicated that the proposed project will have no effect on historical, architectural or
archaeological resources on or eligible for the National Register of Historic Places.
A copy of this letter is contained in Appendix A.

Table 7 reflects the effects of the selected plan on resources of principal national
recognition. Information concerning the compliance of the selected plan with the
Water Resources Council's designated environmental statutes is contained in the
Environmental Assessment.
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TABLE 7

EFFECTS OF THE SELECTED PLAN ON NATIONAL RESOURCES

Types of
Resources

Air Quality

Areas of Particular
Concern Within the
Coastal Zone

Endangered and
Threatened Species

Fish and Wildlife
Habitat -

Flood Plains
Flood Plain Management

Historic andCultural
Properties

(16 U.S.C. Sec. 470 et seq.)

Prime and Unique
Farmland

Recreational Resources

Principal Sources of
National R nition

Clean Air Act, as amended
(42 U.S.C. 1875h-7 et seq.)

Coastal Zone Management Act
of 1972, as amended
(16 U.S.C. 1451 et seq.)

Endangered Species Act of
1973, as amended (16 U.S.C.
1531 et seq.)

Fish and Wildlife Coordina-
tion Act (16 U.S.C. Sec.
661 et seq.)

Executive Order 11988,

of the proposed project.

National Historic Preservation
Act of 1966, as amended

CEQ Memorandum of 1 August
1980: Analysis of Impacts

on Prime or Unique Agricul-
tural Lands in Implementing

the National Environmental
Policy Act

Federal Water Project

Recreation Act, as amended
(16 U.S.C. 4601-12 et seq.)
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Measurement
of Effects

Temporary and
minimal quality
degradation at
immediate construction
sites within less than

1 square mile area.

Not applicable. The
study area does

not include any
coastal zone areas.

None identified as being

present in the study area.

No effect.

Minimal loss to wildlife
habitat & wetland
habitat.

Future development in
flood plain would not
resuit from construction

Not present in
area.

Not present in project
area.

Temporary disturbance
during project
construction



TABLE 7

cont'd
EFFECTS OF THE SELECTED PLAN ON NATIONAL RESOURCES

Types of Principal Sources of Measurement
Resources National Recognition of Effects
Water Quality Clean Water Act of 1977 Temporary turbidity
(33 U.S.C. 1251 et seq.) and siltation. State water
quality classifications
would not be affected.
Wetlands Executive Order 11990, Minimal wetland damage
Protecton of Wetlands, Clean will occur. Project
Water Act of 1977, as amended design avoids impact to
(42 U.S.C. 1857h-7 et seq.) streambank wetlands as

much as possible. Loss
of approximately 1.35
acres mixed upland and
northern over- flow forest.

Wild and Scenic Wild and Scenic Rivers Act, The Mad River is
Rivers as amended not designated or
(16 U.S.C. 1271 et seq.) proposed for
designation as a
Wild and Scenic River.
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ECONOMIC EVALUATION
As shown in Table 5, the total estimated first cost of the selected plan is $1,055,000.

Amortizing this cost over 50 years at the Fiscal Year 1987 current Federal inierest
rate of 8-7/8 percent, results in an annual cost of $97,500. Adding interest during
construction and operation and maintenance costs results in an annual charge of
$99.500 as shown in Table 8.

TABLE 8
TIMATED ANNUAIL T ELECTED PLAN
Localized Channel Modifictions

First Cost $1,055,000
Interest During Construction . 28300
TOTAL INVESTMENT COST $1,083,500

Estimated Annual Costs

Interest plus Amortization $ 97,500
Operation and Maintenance Cost 2000
TOTAL ANNUAL COST $ 99,500

Annual benefits resulting from the implementation of the selected plan are estimated
at $150,000. Comparing this figure with annual costs yields a benefit-to-cost ratio of
1.5to 1. An economic summary of the selected plan is contained in the following

table.

TABLE 9
ECONOMIC ANALYSIS OF SELECTED PLAN

First Annual Annual Total Net B/C
Cost - Cost Benefits Benefits Ratio

Selected Plan  $1,055,000 $99,500 $150,000 $50,500 1.5t01
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COST APPORTIONMENT

The sole purpose of the proposed project is flood damage reduction and all costs
are allocated as such. Local interests must satisfy the non-Federal cost sharing
requirement of 25% of the total first cost of the project. The non-Federal share, as
shown on Table 10, includes all lands easements, rights-of-way, utility relocations
and bridge modifications necessary for the construction of the project; a minimum
cash contribution of 5% of the total first cost; and other cash required to meet the
25% cost sharing requirement. In addition, local interests would be responsible for
all costs in excess of the Federal participation cost limit of $5,000,000, if necessary.

TABLE 10
ROJECT T SHARIN ELECTED PILAN
COST
Federal (75 percent) $ 791,250
Non-Federal (25 percent)

Lands, Easements and Rights-of-way 204,400 .

5% Minimum.Cash Contribution . : 53,000

Additional Cash Contribution ‘ 6,35C

TOTAL FIRST COST $1,055,000
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V1. PLAN IMPLEMENTATION

Following the review and approval of this document by the Office of the Chief of
Engineers, plans and specifications for constructing channel modifications along the
Mad River would be prepared by the New England Division. At this same time, a
formal document would be required from the city of Waterbury and the State of
Connecticut reaffirming their intent to support the selected plan and fulfill the
requirements of local cooperation. Following the receipt of this formal document
and the allocation of Federal construction funds, bids would be invited for the award
of a contract. It is anticipated that all work involved with the proposed project can
be accomplished in one construction season. Upon completion of the proposed
project, the city of Waterbury and the State of Connecticut would be responsible for
its operation and maintenance.

VII. SUMMARY OF PUBLIC COORDINATION

Close coordination with the public was maintained throughout the study. Frequent
meetings were held with the city of Waterbury and the Connecticut Department of
Environmental Protection to discuss various flood control measures and to receive
their comments. '

During June 1986, draft copies of this report were distributed to other Federal, State,
and local agencies for public review. This gave all interested parties the opportunity
to comment on the findings of our study. During the public review period we
received several letters of support along with several others that raised questions
and concerns about the findings of our study. These letters, along with our
responses, are contained in Appendix A.

Following the public review period, and subsequent coordination with the State of
Connecticut, Department of Environmental Protection (DEP), a revised channel
design was accepted and negotiations were completed for the Local Cooperation
Agreement. We received a letter of support from the State of Connecticut,, dated 31
August 1987.

Concerns were raised by the U.S. Envircnmental Protection Agency in their letter
of 7 August 1986, are addressed in our response of 3 October 1986 (see Appendix
A).
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See Appendix A, Public Involvement, at the end of this report for additional
information on the extent of public coordination and correspondence during this
study.

VIII. CONCLUSION

This study was accomplished under the special continuing authority contained in
Section 205 of the 1948 Flood Control Act, as amended. The proposed project is
complete-within-itself and will not require additional work to insure its successful
operation.

The proposed project will provide property owners in the Woodtick area with much
needed protection from future flood losses. This project involves widening the left
bank of the Mad River along two reaches, totaling 1,270 linear feet.

Unlike a dike or levee project, it is difficult to assign one level of protection to a
channel modification project. The best indication of the protection offered by the
proposed project would be its effectiveness in reducing expected annual flood
losses. It is estimated that the proposed project will reduce total annual flood losses
in the Woodtick area by about $150,000 (64 percent reduction), as well as reducing
100-year (1 percent) flood levels by about 1-1/2 feet. Most residual flooding from a
100-year event would be limited to parking areas, lawns and streets. To
supplement this protection, property owners in the Woodtick area can purchase
subsidized flood insurance through the Federal Insurance Administration. Strict
flood plain zoning and prevention of any further channel encroachment in the
Woodtick area will help ensure the continued effectiveness of the proposed project.

The proposed project will increase the economic strength of property owners in the
Woodtick area by reducing their risk of future flood losses. The proposed project
will have no significant impacts on cultural, environmental or recreational resources
within the study area. A "Finding of No Significant Impact"” is contained in the
Environmental Assessment
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IX. RECOMMENDATIONS

I recommend that the plan selected herein for local flood protection along the Mad
River in Waterbury, Connecticut, be authorized for construction as a Federal
project, with such modifications as in the discretion of the Chief of Engineers may
be advisable, at a first cost presently estimated at $1,055,000 and with annual
operation and maintenance costs estimated at $2,000.

The city of Waterbury and State of Connecticut would be the non-Federal sponsors
of this project and agree that, if the Federal Government shall commence
implementation of the Woodtick Local Protection Project, substantially in
accordance with the approval of the Chief of Engineers under Section 205 of the
1948 Flood Control Act, as amended the city of Waterbury and the State of
Connecticut shall in consideration of the Federal Government commencing said
project, fulfill the requirements of non-Federal cooperation, to wit:

1. If found necessary, the city of Waterbury would assume the responsibility for all
costs in excess of the Federal cost limitation of $5,000,000 to insure that expenditure
of Federal funds will result in a complete and fully effective project. The Federal
cost limitation includes cost of all investigations, planning, engineering, supervision,
inspection and administration involved in development and construction.

2. Provide without cost to the United States, all lands, easements, rights-of-way,
and utility relocations and bridge modifications necessary for project construction.

3. Hold and save the United States free from damages due to the construction,
operation and maintenance of the project, except where such damages are due to
the fault of the United States or its contractors.

4. Maintain and operate the project after completion without cost to the United
States in accordance with regulations prescribed by the Secretary of the Army.

5. All aspects of the project, including Iands acquired within the flood plain along

the Mad River which must be maintained in a manner that prevents future
encroachment which might interfere with proper flood plain management and the
functioning of the project for flood control consistent with guidance from the
National Flood Insurance Program (NFIP).

32



6. Comply with Title VI of the Civil Rights Act of 1964 (78th Stat. 241) and
De¥aMent of Defense directive 5500.11 issued pursuant to and published in Part 300
of Title 32, Code of Federal Regulations.

7. Provide an upfront minimum cash contribution of 5% of the total project costs,
estimated at $53,800. Provide an additional cash contribution, currently estimated at
$6,350, to make the non-Federal share equal to 25% of the total project costs, including
all lands, easements, rights-of-way,utility relocations and bridge modifications
necessary for project construction.

8. Annually inform Woodtick area residents and property owners within the project
area of the limitations of the flood control improvements and alert them to the continued
threat of floods resulting from greater than the 100-year event.

9. Comply with requirements of non-Federal cooperation specified in Sections 210
and 305 of Public Law 91-646 approved 2 January 1971, entitled: Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970.

The recommendations contained herein reflect information available at this time and
current Departmental policies governing formulation of individual projects. They do not
reflect program and budgeting priorities inherent in the formulation of a national civil
works construction program nor the perspective of higher review levels within the
Executive Branch. Accordingly, I acknowledge that rie recommendations may be
modified before authorization and/or implementation funding.

(Gocrs7 - Q/Q.,/M/—

DATE THOMAS A. RHEN
Colonel, Corps of Engineers
Division Engineer
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1.0 Introduction

1.1 Project Purpose

The purpose of this proposed local flood control study is to
formulate a plan of fiood protection which will alleviate the flcod
damages which currently occur on the Mad River in the Woodtick section of
Waterbury, Connecticut.

1.2 Project Need

At the present time, major flooding damage to residential property on
the Mad River occurs between Sharon and Frost Roads in Waterbury,
Connecticut along Woodtick Road, Lund, Bouffard and Glenbrook Avenues.
Flooding during March-April 1983 caused considerable flood damage to the
Royal Crest Estates, on the right bank of the river, and to 20 residential
properties on the left bank. Much of the current flooding problem in the
Woodtick area is attributable to flood plain development and filling which
occurred in the early seventies and reduced the Mad River's ability to
safely discharge flood flows without causing property damage. A plan of
action is needed to correct the adverse results of this development.

1.3 Projeect Authority

This project is being accomplished under the special continuing
authority contained in Section 205 of the 1948 Flood Control Act. The
study was initiated by a request for Federal Assistance by the mayor of
‘the city of Waterbury.

l.4 Project Area History

No previous flood control studies have been conducted by the Corps of
Engineers in the present study area. A similar local flood protection
study is being conducted by the Corps approximately 1 mile downstream of
the Woodtick Project Area. This other study is taking place on the Mad
River in the vicinity of the Century Brass corporation in Waterbury,
Connecticut., This study was initiated at the request of the former Mayor
of Waterbury, Edward D. Bergin.

The U.S. Environmental Protection Agency is also conducting a study
in the general area of the Corps Flood Control Study. The EPA Study (EPA
project number C090214~01) is aimed at the preparation of construction
plans and specifications for the Mad River Relief Interceptor which will
convey sewage flows from the town of Wolcott's sewerage system to the city
of Waterbury's sewerage system. This project extends from above the
Sharon Road Bridge to some distance below the Frost Road Bridge and runs
mostly on an existing sewage interceptor alignment which follows the
general alignment of the Mad River. The EPA's proposed alignment for the
relief interceptor intersects the Corps proposed flood control project at
Bouffard Avenue and at the Frost Road Bridge. Coordination between the



Corps and EPA is taking place to insure that the two projects do not
detrimentally interfere with each other., The EPA relief interceptor
project is in a more advanced planning stage than the Corps Flood Control
Study and this Environmental Assessment draws upon environmental work done
by EPA in the areas where it is applicable to the Corps Project. At this
time, EPA is preparing plans and specifications for this sewer project.

In 1974 extensive channel modification work was done in the project
area between the Sharon Road Bridge and Bouffard Avenue for an apartment
complex. This modification consisted of channel straightening, which
removed several small river meanders, and channel widening to 50 feet,
from the approximately 20 to 40 foot variable width of the channel which
existed at that time. This flood control measure failed to adequately
compensate for the exacerbation of flooding conditions caused by the
construction of local development projects.

Extensive filling of the Mad River Floodplain occurred in the early
seventies. In 1971-1972 a shopping mall, comprising some 60 acres, was
constructed on low-lying wetlands on the west bank of the river. The
paving of this large area, in addition to the parking areas for several
large stores on the opposite side of Wolcott Avenue, concentrated runoff
to the river, thereby exacerbating the flooding situation. In 1973, seven
large apartment buildings were constructed on the west bank of the
river. The filling associated with the construction removed natural flood
storage areas and raised the land higher than the opposite bank. On the
eastern bank, lesser amounts of floodplain filling has occurred in
connection with private residential development. This has also resulted
in the loss of natural flood storage areas.

2.0 Proposed Plan

The proposed plan involves widening the existing channel along two
sections of the Mad River totaling 1270 linear feet which were determined
to be the most restricted in this reach, These two areas are located in
the vicinity of Frost Road Bridge and opposite Bouffard Avenue (see plate
1). Flood flows in these areas are restricted as a result of encroachment
by adjacent property owners and the accumulation of silt and debris. The
proposed channel would have a 50 foot bottom width and 2 horizontal on 1
vertical side slope. Riprap and concrete double wall would be used to
protect bridge abutments, utility crossings, storm drain outlets, and
exposed areag of the riverbank from erosion.

In the vicinity of the Frost Road Bridge channel widening would
extend from Station 236+00 below the bridge to Station 244400 above for a
total of 800 linear feet.

Retaining walls would be emplaced on the right and left bank from
Station 237+00 to Station 238+00. On the left bank the double wall would
be flanked on the upstream and downstream ends by stone protection to be
emplaced from Station 235+00 to 237+00 and Station 238+00 to 239+00, On



the right bank the double wall would be flanked on the upstream end by
stone protection to be emplaced from Station 238+00 to 239+00.

In the vicinity of Bouffard Avenue channel widening would extend from
Station 262+00 to Station 266450 for a total of 450 linear feet. Stone
protection would be emplaced on the left bank from Station 262+00 to
Station 266+00 and as much as 200 linear feet of double wall may be placed
at Station 265+50 to protect a private residence if needed.

3.0 Alternatives Considered

3.1 No Action Alternative

The no action alternative would result in a continuation of the
present conditions in the project area and flooding damages to commercial
and residential properties would continue to occur unabated. On the other
hand, the loss of small areas of terrestrial riparian habitat and other
project implementation impacts would be avoided under the no action
alternative. It is the opinion of the Corps that the benefits of flood
control to the community of the proposed flood control project outweigh
the generally minor envirommental impacts of project implementation and
that there is a demonstrable need for flood control in the project area.
For these reasons the no action alternative, which does not answer the
need for flood control, was not considered to be a viable option.

3.2 DNonstructural Alternatives

3.2.1 Floodproofing

Flood damage surveys have identified a total of 52 flood prone
structures in the Woodtick area. The cost to floodproof this number of
structures would far exceed the cost of structural flood control
measures. In addition, one of the objectives of this study is to
eliminate and/or reduce flooding in the area. Floodproofing can not
accomplish this objective. Individual residences will also be introduced
to the risk of isolation during flood periods. For these reasons
floodproofing does not appear to be a viable flood damage reduction
alternative. |

3.2.2 Relocation

Relocation of the 52 flood prone structures in the project area would
incur a prohibitive project cost. It is estimated that the cost of the
acquisition and relocation of just one Royal Crest Apartment Building
would exgeed the entire cost of the proposed channel modification plan.
Alsc, although not studied it is apparent that the acquisition and
relocation of 52 structures housing 472 dwelling units would create social
impacts and potential environmental impacts which are much greater in
magnitude than those associated with the proposed plan. For these
reasons, this alternative was considered to be nonviable and dropped from
further consideration.



3.2.3 Flood Warning and Evacuation Plan

A flood warning and evacuation plan would involve the institution of
a system for the early detection of flooding events and the relay of an
early warning to residents of floodprone areas of the Mad River to allow’
them time to evacuate. Such a system, while clearly feasible, would not
meet the objective of reducing flood damages in the project area. Most
flood damages currently occurring in the project area are attributable to
structural damage to buildings and so would continue to occur despite a
flood warning system. This alternative was considered to be nonviable,
because it fails to meet the planning objectives and was dropped from
further consideration.

3,2.4 Land Treatment

Although adopted primarily to further good agriculture and forestry
practices, land treatment and watershed management measures have bene-~
ficial effects on flood conditions. Modifying or preserving vegetation
cover conserves water by increasing infiltration and reducing surface
runcff, In general, land treatment usually does not reduce floodstages
significantly, but does contribute to preventing their future increase,
Treatment of the developed land in the Mad River Basin would have a
limited effect on reducing flooding in the Woodtick area. This alterna-
tive was, therefore, eliminated from further consideration. Use of this
measure by other public and private interests would, however, improve and
protect upstream agricultural and forest lands and prevent flood stages
from increasing as development occurs.

3.2.5 Land Use Regulation and Zoning

The city of Waterbury joined the regular phase of the National Flood
Insurance Program on 1 November 1979. As a condition of participation in
the regular phase, the city has adopted management regulations which limit
construction within the 100-year flood plain (an event having an estimated
1 percent annual chance of occurrence). This will restrict future con-
struction in flood prone areas of the basin and should help to prevent
flood conditions in the Woodtick area from worsening. Land use regulation
and zoning would, however, have little or no effect on reducing existing
flood stages and was not selected for additional investigation.

3.3 Structural Alternatives

3.3.1 Reservoir Storage

One site investigated for possible upstream flood control storage was
Scoville Reservoir located in Wolcott, Connecticut about 1.5 miles
upstream of the Woodtick area. The surface area of Scoville Reservoir is
130 acres at a spillway crest elevation of 525 feet NGVD. Increasing the
height of the dam by 10 feet would provide about 1,600 acre-feet of flood
storage capacity, which is equivalent to about 3.5 inches of runoff from



its 8.5 square mile drainage area. It is estimated that modification of
Scoville Reservoir, which would require extensive road relocation and
levee construction, would only reduce downstream flood flows by
approximately 20 percent. Based on this cursory analysis, upstream
storage was found to be a nonviable flood control alternative and dropped
from further consideration.

3.3.2 Bypasses

A method of modifying floodflows before they reach the Woodtick area
would be to divert excessive flow arcund the area. Preliminary studies
indicated that a surface bypass would not be feasible due to the dense
development in the study area., The cost to construct a tunnel diversion
to divert flood flows around the Woodtick area would far exceed expected
benefits because of the limited flood losses in the area. In addition,
tunnel diversion would be unacceptable to local residents and city
officials, due toc the adverse environmental impacts associated with tunnel
construction and the disruption to the community. Because of the lack of
local support, and considering other viable alternatives, diversion
measures were eliminated from further study.

3.3.3 Levees and Floodwalls

A plan to construct levees and floodwalls along both banks of the Mad
River extending from Bouffard Avenue upstream to Sharon Road Bridge was
investigated. A total of 3,500 linear feet of levees and floodwalls
ranging in height from 4.5 to 7 feet would be required to provide 100-year
flood protection. This plan was determined to reduce annual flood losses
by about 72 percent. Preliminary estimates indicate that this alternative
would cost more than double the cost of the proposed plan and would
probably create environmental impacts of equal or greater magnitude than
the proposed plan. Construction of levees and floodwalls would restrict
visual and pedestrian access to the river and require limited removal of
riparian vegetation., This alternative is considered to be marginally
justifiable but is a less desirable cption than the proposed plan.

3.3.4 Channel Modification

In addition to the proposed plan of channel modification a more
comprehensive alternative was also considered. This plan involves
widening and deepening the entire channel for a distance of about 1 mile,
from Sharon Road Bridge to approximately 1,000 feet downstream of Frost
Road Bridge. The invert of the existing channel would be lowered an
average of 2 feet throughout this reach. The proposed channel would have
a 50-foor bottom width and 2 horizontal on 1 vertical side slopes. A 2-
foot layer of stone slope protection resting on a l-foot layer of gravel
bedding would be placed around bridge abutments and be required in two
areas of limited space near Bouffard Avenue and downstream at Frost Road
Bridge, to prevent erosion. This plan would reduce estimated annual flood
losses by approximately 82 percent. Preliminary estimates indicate that



this alternative would cost $645,000 more than the cost of the proposed
plan and would have a much greater environmental impact than the proposed
plan, This alternative is considered to be economically justifiable and ’
achieves the projects flood control objectives. This alternative is
considered to be less desirable than the proposed plan in view of the
greater environmental impact it would cause and its smaller net benefits.

4.0 Environmental Setting

4.1 Physical Setting

4,1.1 Study Area Location and General Description

The city of Waterbury is located in west-central Connecticut, about
20 miles north of New Haven, Connecticut and about 25 miles southwest of
Hartford, Connecticut. The study area is located along the Mad River
between Sharon and Frost Road Bridges. This section of Waterbury is
referred to as the Woodtick area and consists primarily of residential
development, including several apartment and condominium complexes. There
are also some light manufacturing companies and a large retail shopping
mall in this reach.

The Mad River originates at Cedar Swamp Pond in Wolcott, Connecticut
‘and flows in an erratic southwesterly course about 1l miles to its
confluence with the Naugatuck River in Waterbury. It has a drainage area
of 26.4 square miles and a fall of about 640 feet. The basin is quite
steep and the lower portion is heavily urbanized.

The Woodtick area is located about 3 miles upstream from the mouth of
the Mad River. In the 3,800-foot reach between the Sharon and Frost Road
bridges, the river varies in width from 25 to 60 feet and has a flat
gradient of about 4 feet per mile. The drainage area at this location is
about 17 square miles. '

4.1.2 Work Site Descriptions

Frost Road Bridge In the immediate vicinity of Frost Road Bridge the
land use is essentially residential. The west bank of the river south of
the bridge supports a small apartment complex and has received placement
of 10 to 12 feet of fill in the past. The riverbank in this stretch is
extremely steep and supports a thin screen of saplings and mature hardwood
trees between the apartment complex, which reaches down to the top of the
riverbank, and the river itself.

The eastern bank south of the bridge has received lesser amounts of
£ill (5-6ft) as a result of residential development, for approximately the
first 240 feet south of the bridge. This section of the bank is partially
retained by a poorly constructed, vertical wall of concrete modular blocks
approximately 80 feet long located at the southerly end of this section.
This wall is in a state of disrepair and in some sections has partially



fallen down into the water. The remainder of the eastern bank south of
the bridge is apparently at its natural elevation and is relatively
undisturbed although it is hemmed in by private residences. The section
of eastern river bank south of the existing concrete modular wall can be
clasgified as northern overflow forest wetland.

North of the Frost Road Bridge the riverbanks appear to be at
approximately their natural elevation although on the eastern bank stone
riprap has been placed with possibly some fill placement having occurred
behind it. Bands of undisturbed land are present on both banks though
they are again closely confined to the sides of the river by residential
development.

The river substrate in the Frost Road reach is a sandy, gravelly
cobble substrate with numerous boulders present and a scattered occurrence
of random trash items (tires, bottles, cans, etc). The substrate is
generally coated with a 1/16-1/8" layer of silt and sparse algal growth.
Substantial silt deposits are present under and just downstream of the
bridge. Canopy cover over the Mad River in this area is 35 to 40X keeping
the river well shaded and relatively cool.

Bouffard Avenue In the vicinity of Bouffard Avenue the predominant
land use is again residential. The west bank of the river in this reach
received substantial fill as a result of the building of the Royal Crest
Estates and the steep sloping riverbank thus created was faced over with
stone riprap protection. A thin screen of hardwood trees and herbaceous
growth exists along most of this reach except at the northerly end where
only sparse herbaceous growth occurs.

On the eastern side the riverbank exists at approximately natural
elevations within the project area and is predominately covered by an open
area of lawn grass with shade trees planted alongside the river, The
extreme northern and southern ends of this reach enter into wooded areas
of more pristine condition which are restricted to the river corridor.

The eastern bank in the Bouffard Avenue reach could all be classified as
northern overflow forest wetland.

The river substrate in the Bouffard Avenue reach is a light brown
clayey silt to silty sand with silt covered boulders present and moderate
amounts of algal growth. The riverbanks, where natural are composed of
fine to medium sand with some gravel present. Canopy cover over the Mad
River in this area is 15 to 20% such that the river is more exposed to
sunlight than in the Frost Road Bridge area.



4.1.3 Water Quality

The Mad River's water quality in the project area is rated by the
State of Connecticut as Class B (Karen Haywood, Water Compliance Unit, per
comm, 21 Aug 1984). Class B waters are suitable for bathing, other
recreational purposes, agricultural uses, certain industrial processes and
cooling; they provide excellent fish and wildlife habitat and have good
aesthetic value., The quality criteria for class B waters under the state
of Connecticut's classification system are shown in Table I.



TABLE I

State of Connecticut
Water Quality for Class B Waters

Criteria Standard
1. Dissolved oxygen not less than 5 mg/L any
‘ time.
2. Sludge deposits - solid refuse - None except for small
floating solids - oil and amounts that may result
grease - scum from the discharge from a

waste treatment facility
providing appropriate
treatment.

3. 8ilt or sand deposits Nene other than of
natural origin except as
may result from normal
agricultural, road
maintenance, construction
activity or dredge
material disposal pro-
vided all reasonable
controls are used.

4, Color and turbidity Turbidity shall not
exceed 25 JTU3 Bc not to
exceed 10 JTU over
ambient levels. A secchi
disc shall be visible at
a minimum depth of 1
meterj Class B, =
criteria may be exceeded.,

5. Coliform bacteria per 100 ml Fecal Coliform shall not
exceed a log mean of 200
organisms/100ml nor shall
10% of the samples exceed
400 organisms/100 ml.

6. Taste and odor None in such concentra-
tions that would impair
. any usages specifically
assigned teo this class
nor cause taste and odor
in edible fisgh.



7. pH

8. Allowable temperature increase

9. Chemical constituents See General Policy 1l.

10

6.5 - 8.0

None except where the
incredse will not exceed
the recommended limit om
the most sensitive
receiving water, use in
no case exceed 85°F, or
in any case raise the
normal temperature of the
receiving water more than
49,




4.2 Biological Resources

4.2.1. Vegetation

As noted in the previous sections areas of undisturbed vegetation are
present in the project area but narrowly confined to the area of the
riverbanks by the residential development characteristic of the project
area. The vegetated areas present are densely populated and very diverse
containing a wide variety of both native and escaped domestic plant
species. Aquatic vegetation is relatively sparse and is composed
predominantly of emergent plants along the riverbanks. Table II shows the
vegetation found to occur in the Mad River project area.

4.2.2 Fish and Wildlife

Invertebrates: It was noted during a field investigation conducted
by Corps personnel on 24 July 1985 that the project area was populated by
numerous dragonflies (Odonata) and abundant other terrestial and aquatic
insects. Crayfish (Decapoda) were also noted in the river. The U.S. Fish
and Wildlife conducted a field investigation of the project area on 11
October 1984, Limited benthic sampling performed on this occasion
revealed a substantial population of Caddis Fly (Trichopitera) larva
(Gordon Beckett, USFWS, Planning Aid Letter, 15 Nov. 1984).

Fisherieg: Fish species found in the project area include Suckers
(Catostomidae) , Blacknose Dace (Rhinichthys atratulus), sunfish
(Centrarchidae) and possibly some Eels (Anquilla rostrata).

Brown Trout (Salmo trutta) and Brook Trout (Salvelinus fontinalis)
are stocked upstream of the project area and native Brook Trout are found
here also. Some trout are found as far downstream as the Woodtick Project
area which experiences minor usage as a recreational fishery for this
reason (Robert Orciari, CT. Fisheries Unit, per. comm. 21 Aug 1984).

The U.S8, Fish and Wildlife Service during their 11 October 1984 field
investigation noted the presence of White Suckers (Catostomus commersoni),
Blacknose Dace (Rhinichthys atratulus) and various minnows (Gordon
Beckett, USFWS, planning aid letter 15 Nov 1984).

Birds: Bird species noted in the project during a 24 July 1985 field
investigation include Mockingbirds, Blue Jays, Robins, House Sparrows,
Common Grackles, Cardinals, American Gold Finches, and Song Sparrows. All
of the bird species observed may be nesting in the project area which
provides excellent songbird habitat. Tracks of wading birds were also
observed, in the project area in the vicinity of Bouffard Avenue and it is
apparent that at least some wading birds use the Mad River as a feeding
ground.
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TABLE II

Flora of the Mad River Woodtick Project Area

Common Name
Trees & Shrubs

Balsam Fir

Black Birch

Black Cherry

Blue Spruce

Choke Cherry
Dogwood

Eastern Cottonwood
Eastern Hemlock
Forsythia

Grey Birch
Hydrangea {cultivated)
Japanese Barberry
Multiflora Rose
Northern Catalpa
Red Maple

Red OQalc

Silver Maple
Speckled Alder
Staghorn Sumac
Sugar Maple

White Oak

Wild Grape
Wisteria

Ferns and Allies

Bracken

Horsetal
Interrupted Fern
Lady Fern

New York Fern
Sensitive Fern
Spinulose Woodfern

Herbaceous Species

American Brookline
Arrowleafed Tearthumb
Asiatic Dayflower
Bedstraw

Beggar's Ticks

Scientific Name

Abies balsamea
Betula lenta
Prunus serotina
Picea pungens
Prunus virginiana
Cornus sp.
Populus deltoides
Tsuga canadensis

Forsythia sp.
Betula populifolia

Hydrangea sp
Berberis thunbergii
Rosa Multiflora
Catalpa speciosa
Acer rubrum
Quercus rubra
Acer saccharinum
Alnus rugosa
Rhus typhina
Acer saccharum
Quercus alba
Vitis sp.
Wisteria sp.

Pteridium aquilinum

Equisetum sp.
Osmunda claytoniana

Athyrium Filix - femina

24 July 1985 Field Investigation

Widespread Common

Thelypteris noveboracensis x

Onoclea sensibilis

Dryopteris spinulosa

Veronica americana

Polygonum sagittatum

Commelina communis
Galium sp.
Bidens sp.
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X
b4
X
X
X
X
X
X
X
X
x
X
x
X
X
X
X
X
X
X

Sparse

M



Bittersweet Nightshade

Blue Vervain
Boneset

Branching Bur Reed
Burdock

Butter and Eggs
Cinquefoil
Clearweed

Common Arrowhead
Common Greenbrier
Common Milkweed
Common Plantain
Curled Dock
Everlasting

False Nettle
Fringed Loosestrife
Gill-Over-The~Ground
Goldenrod

Japanese Knotweed
Joe Pye Weed(?)
Lady's Thumb
Meadowsweet
Monkey-Flower
Pickerelweed
Poigson Ivy
Pokeberry

Queen Anne's Lace
Quickweed

Ragweed

Raspberry

Round leaved violet
Skunk cabbage

Small White~Flowered Aster

Smooth Yellow Violet
Spotted Joe Pye Weed
Spotted Touch~Me-Not
St. Johnswort

Tall Blue Lettuce
Tall Meadow Rue
Trumpetweed

Umbrella Sedge

Water Horehound
Wild Peppergrass
Woodbine

Wood Nettle
Yarrow

Yellow Wood Sorrel

Solanum dulcamara
Verbena hastata
Eupatorium perfoliatum
Sparaganium androcladium
Arctium minus

Linaria vulgaris
Potentilla sp. .

Pilea pumila
Sagittaria latifolia
Smilax rotundifolia
Asclepias syriaca
Plantago major

Rumex crispus
Gnaphalium sp.
Boehmeria cylindrica
Lysimachia ciliata
Glechoma hederacea

Solidago sp.
Polygonum cuspidatum

Eupatorium sp.
Polygonum persicaria
Spirea latifolia
Mimulus sp

Pontederia cordata
Rhus radicans
Phytolacca americana
Daucus carota
Galinsoga parviflora
Ambrosia artemisiifolia
Rubus idaens

Viola rotundifolia
Symplocarpus foetidus
Aster sp.

Viola pennsylvanica
Eupatorium maculatum
Impatiens capensis
Hypericum perforatum
Lactuca biennis
Thalictrum ploygammum
Eupatorium fistulosum
Cyperus diandrus
Lycopus americanus
Lepidum virginicum

Parthenocissus quinquefolia

Laportea canadensis

x
x

HHMHRR
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Achillea millefolium

Oxalis europaea
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Mammals: During the 24 July 1985 field investigation by Corps per-
sonnel Muskrats (Ondatra zibethica) and Eastern Chipmunks (Tamias
striatus) were sighted in the project area. Signs of Racoons (Procyon
lotor) and Norway Rats (Rattus norvegicus) were also noted in the project
area.

The U.S. Fish and Wildlife Service on their 11 October 1984 field
investigation noted signs of Raccoons (P. lotor), Muskrats {(Q. zibethica)

and Mink (Mustela vison) (Gordon Beckett, USFWS planning aid letter 15 Nov
1984).

4.2.3 Threatened and Endangered Species

There are no known threatened or endangered species of plants or
animals or their critical habitat present in the project area except for
occasional transient individuals. (Gordon Beckett, USFWS Letter 15 Nov
1984),

4.3 Socio~Economic Resources

As previously noted the project area is predominantly residential in
character with some commercial and industrial development located near the
northern end of the project area. Most of the land adjacent to the river
in this area is in private ownership with little opportunity for publie
access. Where access does exist, the Mad River receives minor usage as a
recreational fishery.

4.4 Archaeological and Historical Resources

The potential for archaeological resources in the project area is
non~existent due to the severe land modification which occurred during the
construction of the Royal Crest Apartments, Naugatuck Mall, Frost Road
Apartments, and parking lots, earlier slope protection measures, and the
installation of a previous sewer line by the U.S. Environmental Protection
Agency. All structures in the project vicinity were built in the 20th
century.,

5.0 Environmental Impacts
5.1 Physical Impacts

Construction of the proposed flood control project will result in a
range of minor, short-term impacts lasting only for the duration of actual
project construction operations. Construction equipment operating in the
project area will generate minor amounts of dust and noise which will
create some disturbance to homeowners and apartment dwellers in areas
ad jacent to the work areas. Channel widening operations may also generate
minor amounts of turbidity and sedimentation in the Mad River, though
conducting construction during the period of seasonal low flow will
minimize this impact. The resulting impact to water quality as a result
of turbidity will be negligible.
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The contractor's vehicles accessing the site to bring in construction
equipment and materials may create some disturbance to traffic patterns in
residential areas adjacent to work areas which do not normally receive
usage by heavy trucks., These areas appear, however, to already receive
moderately heavy usage by general vehicular traffic and the contractor's
vehicles accessing the site would not noticeably increase the volume of
traffic utilizing most of the roads in the vicinity of the project area.

All of the impacts discussed above, except for potential minor
instream sedimentation, will last only for the duration of project
congtruction., These impacts are unavoidable but will be minor in nature
and localized to the immediate work areas.

Construction of the proposed project will also result in a range of
-long term impacts. Channel widening will result in the removal of
approximately 0.17 acres of mixed upland and northern overflow forest
stream bank habitat in the Bouffard Avenue area due to actual channel
widening plus the disturbance and alteration of another 0.32 acres due to
bank grading and placement of stone protection. In the Frost Road Bridge
area channel widening will result in the removal of 0.48 acres of mixed
upland and northern overflow forest plus the disturbance and alteration of
another 0.38 acres of similar habitat.

The placement of stone protection and concrete double walls on the
banks of the widened channel will interfere with access to the stream for
small mammals due to the physical barrier posed by these structures and
the lack of natural cover in the area of these structures. These
structures will also interfere with passage of wildlife up and down the
Mad River corridor for the same reasons.

Channel widening and the consequent removal of vegetation will result
in loss of canopy cover over the water in the work area. The resulting
increase in exposure of the water to sunlight will result in a warming of
water temperature in these areas with a subsequent slight degradation of
the aquatic habitat. Because the size of the areas involved is relatively
small (450 linear feet of stream habitat at Bouffard Avenue and 800 linear
feet at Frost Road) the incremental effect on the overall quality of total
aquatic habitat available in the Mad River is anticipated to be
negligible.

5.2 Biological Impacts

In the short term, construction operations are likely to induce all
wildlife which utilize the work areas to avoid these areas at least during
the hours when construction crews are present on the site. In addition,
any attempt at nesting activities in the immediate vicinity of the work
area are likely to be prevented by the disturbance construction operations
will present to these areas. Potential instream turbidity during the
project operations ig likely to cause fish to also avoid work areas during
the period of project construction.
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Over the long term, project construction will result, at a mgximum,
in the loss or alteration of 1.35 acres of mixed upland and northern
overflow forest habitat about 1/2 to 3/4 of which is relatively pristine
in condition and provides high quality habitat for songbirds and small
mammals. There will be a corresponding loss of natural vegetation in-
these areas.

The placement of stone protection and concrete double walls will
interfere with, but not totally prevent, wildlife access to the banks of
the Mad River and up and down the Mad River corridor in the vicinity of
Bouffard Avenue and the Frost Road Bridge these factors will result in a
slight decrease in wildlife usage of the immediate project area but will
not result in a significant decrease of the wildlife usage of the Mad
River corridor.

The 800 and 450 foot long, widened channel sections would maintain
~only marginal fishery habitat due to the reduction of canopy cover over
the channel and the creation of a flat, uniform, featureless bottom over
the widened portions of the channel outside the confines of the existing
channel. The construction of a low flow channel (see Section 6.0) would
insure unrestricted fish passage upstream and downstream of the project
area and maintain the quality and integrity of the fishery resources in
the Mad River as a whole, The incremental impact of aquatic habitat
degradation within the short widened channel reaches would be a negligible
impact to the overall fisheries resource and fishery habitat of the
project area.

5.3 Socio/Economic Impacts

As was noted in section 5.1 construction operations will generate
noise in the project area in the immediate areas of actual work. This
will create an impact to adjacent homeowners and apartment dwellers for
the duration of construction operations.

Ag was also noted traffic impacts will be generated during the
construction phase in the form of truck traffic which is uncharacteristic
of the local area although overall traffic volumes will not be noticeably
increased.

In the long term few social impacts will be caused by the proposed
project. Public access into the project area will remain the same both
before and after the project's construction and the area's utilization as
a recreational fishery will be unimpaired. The visual aesthetic value of
the area will be changed because the removal of natural vegetation and
channelization of the 1270 foot reach. The project will require the
taking of approximately 1.35 acres of privately owned land but will not
require the taking or relocating of any residences.
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5.4 Archaeological and Historical Impacts

Severe land disturbance by prior private construction and recent
installation of a sewer line indicates that significant prehistoric or
historic archaeological resources are extremely unlikely within the
project impact area. Furthermore, all structures in the project vicinity
are modern. Therefore, no effects are anticipated upon significant
archaeologial or historical resources as a result of the proposed
project. A letter from the State Historical Preservation Office confirms
this finding (Dawn Maddox, CT Deputy State Historic Preservation Officer,
Letter, 22 Nov 1985).

6.0 Plan Modifications to Minimize Environmental Consegquences

6.1 Construction During the Seasonal Low — Flow Period

Project construction has been scheduled during the period of seasonal
low-flow on the Mad River. This has been tentatively identified at being
the period from 1 July to 30 November, Additional hydrological
information is needed, and will be obtained, to confirm this finding.

Constructing the project during the period of seasonal low flow will
minimize the potential for streambank erosion and the occurrence of
instream turbidity and instream sedimentation during construction.

6.2 Construction of a Low —~ Flow Channel

The project plans have been modified to incorporate the construction
of a low flow channel at the recommendation of the Connecticut Department
of Environmental Protection's Fisheries Unit (Robert Orciari: CT fisheries
Unit, per comm. 26 Nov 1985). This low flow channel would be constructed
by first widening the existing channel to a width of 35 feet. Then, the
invert of the widened channel would be stepped up 1 foot and channel
widening completed to the designed 50 foot overall channel width at this
new elevation. Note that no channel deepening would be required to
establish the low flow channel. This measure would provide an average
water depth of 9" in the 35 foot wide channel during the seasonal low flow
period from July to October.

This plan modification will preserve unrestricted fish passage
upstream and downstream of the project area and hence preserve the
fisheries habitat value and fisheries resources of the Mad River while
still providing a widened flood control channel capable of transmitting
anticipated flood flows. '

6.3 Boulder Placement

After channel widening is complete, boulders will be placed in the
widened channel in coordination with the Connecticut DEP. These boulders
will provide cover for aquatic animals and replace some microhabitat
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removed by the channelization This measure will help to protect the
fishery resource and preserve the quality of aquatic habitat.

6.4 Planting of Streamside Vegetation

To offset the loss of streamside vegetation due to channel widening
plantings of high value wildlife plants have been incorporated into the
project design. Species such as spicebush (Lindera benzoin), speckled
alaer {(Alnus rugosa), sweet pepperbush (Clethra alnifolia), highbush
blueberry (Vaccinium corymbosum) and shrub willow (Salix sp.) will be
planted along the top of each bank in appropriate areas to serve as food
and cover for wildlife species as well as provide some stream shading.

7.0 Coordination

The following Federal and State agencies were coordinated with in the
development of this environmental assessment.

Federal

1. National Marine Fisheries Service
Habitat Protection Branch
212 Rogers Avenue
Milford, Connecticut 06460

2. U.S. Envirénmental Protecton Agency - Region 1
JFK Building
Boston, Massachusetts 02203

3. U.S, Fish and Wildlife Service
Ecological Service
P.O. Box 1518
Concord, New Hampshire 03301

State

4. Connecticut Department of Enviromental Protection
State Office Building
Hartford, Connecticut 06115

5. Connecticut State Historic Preservation OQffice

59 South Prospect Street
Hartford, Connecticut 06106
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COMPLIANCE WITH ENVIRONMENTAL FEDERAL STATUTES AND EXECUTIVE ORDERS

1. Preservation of Historic and Archaeological Data Act of 1974, as
amended, 16 U.S.C. 469 et seq

Compliance: Consultation with the State Historic Preservation Office and
the Advisory Council on Historic Preservation concerning
mitigation of historic and/or archaelogical resources
signifies compliance.

2. Clean Air Act, as amended, 42 U.S.C. 7401 et seq.

‘Compliance: Submission of this report to the Regional Administrator of
the Environmental Protection Agency for review pursuant to
Sections 176c and 309 of the Clean Air Act signifies partial
compliance.

3. Clean Water Act of 1977 (Federal Water Pollution Control Act
Amendments of 1972) 33 U.S.C. 1251 et seq.

Compliance: A Section 404(b)(1) Evaluation and Compliance Review have
been incorporated into this report. An application shall be
filed for State Water Quality Certification pursuant to
Section 401 of the Clean Water Act.

4. Coastal Zone Management Act of 1972, as amended, 16 U.S5.C. 1431 et
seq. ) :

Compliance: Not Applicable; project is not located within the State
designated coastal zone.

5. Endangered Species Act of 1973, as amended, 16 U.S.C. 1531 et seq.

Compliance: Coordination with the U.S. Fish Wildlife Service (FWS) and
the National Marine Fisheries Service (NMFS) has yielded no
formal consultation requirements pursuant to Section 7 of the
Endangered Species Act.

6. Estuarine Areas Act, 16 U.S.C. 1221 et seq.

Compliance: Not Applicablej this report is not being submitted to
Congress.

7. FPederal Water Project Recreation Act, as amended, 16 U.S.C. 4601-~12
_e_t sega R

Compliance: Coordination with the National Park Service (NPS) and Office
of Statewide Planning relative to the Federal and State
comprehensive outdoor recreation plans signifies compliance
with this Act.
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8. Fish and Wildlife Coordination Act, as amended, 16 U.S.C. 661 et seq.

Compliance: Coordination with the FWS, NMFS and RI Department of
Environmental Management™ signifies compliance with the Fish
and Wildlife Coordination Act.

9. Land and Water Conservation Fund Act of 1965, as amended, 16 U.S.C.
4601-4 et seq.

Compliance: Submission of this report to the National Park Service (NPS)
and Office of Statewide Planning relative to the Federal and
State comprehensive outdoor recreation plans signifies
compliance with this Act,

10. Marine Protection, Research, and Sanctuaries Act of 1972, as amended,
33 U.S.C. 1401 et seq.

Compliance: Not Applicablej project does not involve the transportation
nor disposal of dredged material in ocean waters pursuant to
Sections 102 and 103 of the Act, respectively.

1l1. National Historic Preservation Act of 1966, as amended, 16 U.S.C.
470 et geq. '

Compliance: Coordination with the State Historic Preservation Office
’ determined that no historic or archaeological resources would
be affected by the proposed project.

12, National Environmental Policy Act of 1969, as amended, 42 U.S.C, 432
et seq.

Compliance: Preparation of this report signifies partial compliance with
NEPA, Full compliance shall be noted at the time the Finding
of No Significant Impact is issued.

13. Rivers and Harbors Appropriation Act of 1899, as amended, 33 U.S.C.
401 et seq.

Compliance: No requirements for Corps projects or programs authorized by
Congress. The proposed beach erosion coatrol project is
pursuant to the Congressionally-approved continuing authority
progrgm; i.e. Section 103 of the River and Harbor Act of
1962,

linclude applicable State fish and wildlife agency
Include applicable type of project and appropriate authority
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14. Watershed Protection and Flood Prevention Act, as amended, 16 U.S5.C.
1001 et seq.

Compliance: WNo requirements for Corps activities.

15. Wild and Scenic Rivers Act, as amended, 16 U.S5.C. 1271 et seq.

Compliance: Coordination with the regional office of the NPS and
incorporation of consultation results into this report

signifies compliance with this Act.

Executive Orders

1. Executive Order 11988, Floodplain Management, 24 May 1977 as amended
by Executive Order 12148, 20 July 1979.

Compliance: Circulation of this report for public review fulfills the
requirements of Executive Order 11988, Section 2(a)(2).

2. Executive Order 11990, Protection of Wetlands, 24 May 1977.

Compliance: Circulation of this report for public review fulfills the
requirements of Executive Order 11990, Section 2(b).

3. Executive Order 12114, Environmental Effects Abroad of Major Federal
Actions, 4 January 1979,

Compliance: Not Applicable; project is located within the United States.

Executive Memorandum

1. Analysis of Impacts of Prime or Unique Agricultural Lands in
Implementing NEPA, 11 August 1980.

Compliance: Not Applicablej project does not involve nor impact
agricultural lands.

21



9.0 References

l. Beach, D., National Marine Fisheries Service, per. comm., 23
Cctober 1985,

2. Beckett, G. U.S. Fish and Wildlife Service, Planning Aid Letter,
15 November 1985.

3. Beckett, G. U.S. Fish and Wildlife Service, Letter, 15 November
1985.

4. Connecticut Department of Environmental Protection, 1980.
Connecticut Water Quality Standards & Criteria, Water Compliance Unit,
Hartford Connecticut.

5. Haywood, K., CT. Water Compliance Unit, per. comm., 21 August
1984.

6. Maddox, D., State Historic Preservation Office, Letter, 22
November 1985.

7. Orciari, R,, CT. Fisheries Unit, per. comm., 21 August 1984,

8. Orciari, R., CT. Fisheries Unit, per. comm., 26 November 1985.

22



Pertinent Correspondence



, Office of the
. STATE
HISTORIC ,
PRESERVATION
OFFICER

for Connecticut

59 SOUTH PROSPECT STREET e+ HARTFORD, CONNECTICUT 06106 * 203 3566-3005

November 22, 1985

Mr, Joseph L. Ignazio

Chief, Planning Division

Department of the Army

New England Division, Corps of Engineers
424 Trapelo 'Road

Waltham, MA 02254

SUBJECT: Mad River, Waterbury, CT

Dear Mr., Ignazio:

The State Historic Preservation Office has reviewed the
above-named project. In the opinion of the State Historic
Preservation Office, this project will have no effect on
historical, architectural, or archaeclogical resources
1isted on or eligible for the National Register of Historic
Places.

This office appreciates the opportunity to have reviewed
and commented upon this project.

For further information, please contact David A. Poirier,

Archaeologist.
Sincerely,
Dawn Maddox
Deputy State Historic
Preservation Officer
DAP/PW
Rev, 4/85

STATE HISTORIC PRESERVATION OFFICER: The person responsible for implemantation in Connecticut of the National
Historic Preservation Act of 1966 administered by the Department of the Interior, National Park Service, Washington, D. C.

AN EQUAL OPPORTUNITY EMPLOYER/AFFIRMATIVE ACTION AGENCY



United States Department of the Interior

FISH AND WILDLIFE SERVICE
ECOLOGICAL SERVICES
P.O. BOX 1518
CONCORD, NEW HAMPSHIRE 03301

Mr, Joseph L. Ignazie KOV 1 5 ’gﬁ
Chief, Planning Division

U.S. Armv Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02254

Dear Mr. Ignazie:

This responds to yeur QOctober 24, 1985 requaest for information en the pressnce
of Federally 1listed and propesed endangered or threatened species in
conjunctien with the propesed Section 205 Lecal Flood Pratection Preject,
located ¢en the Mad River in Waterbury, Cannecticut,

Qur review shews that except for oceasienal ¢transient individuals, ne
Federally listed or preposed species under our jurisdictien are knewn te exist
in the project impact area. Therefore, no Blological Assessment er further
censultation is required with us under Sectien 7 of the Endangered Species
Act. Should project plans change, er if additionzl information on listed eor
proposed species becomes available, this determination may be reconsidered.

This response relates only to endangered species under our jurisdictien. It
dees neot address other legislation or eur cencerns under the Fish and Wildlife
Coerdination Act, ’

A  list eof Federally designated endangered and threatened species in
Connecticut is encleosed for your infermatien. Thank you feor your cooperation
and please centact us if we can be of further assistance,

Sincerely yeours,

. £ B At

Gordon E. Beckett
Enclosure © Supervisor
; New England Area



_Common Name

IN CONNECTICUT

Scientific Name

FISHES:

Sturgeon, shortnose#®

REPTILES:

Turtle,

Turtle, hawksbill*

Turtle, leatherback#*
Turtle, loggerhead*

Turtle,

green®

Atlantic

ridley*

BIRDS:

Eagle,
Falcon,

bald
American

peregrine

Falcon,

Arctic

peregrine

MAMMALS:
Cougar,

Whale,
Whale,
Whale,
Whale,
Whale,
Whale,

MOLLUSKS:
NONE

PLANTS:

eastern

blue*
finback*
humpback#®
right#*
sei*
sperm#

Acipenser brevirostrum

Chelonia mydas

Eretmochelys imbricata

Dermochelys coriacca

Caretta caretta
Lepidochelys kempii

Haliaeetus leucocephalus

Falco peregrinus anatum

Falco peregrinus tundrius

Felis concolor cougar

Balaenoptera musculus
Balaenoptera phvsalus
Megaptera novaeangliae

Eubalaena sop.

Balaenoptera borealis

Physetor catadon
FOYSELer caticum

Small Whorled Pogenin Iscryic

LS

(all species)

Visheries

Status

E

|

bR By B

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES

Distribution

Service

&

Connecticut River and
Atlantic Cvastal waters

Oceanic straggler in
Southern New England
Oceanic straggler in
Southern New England
Oceanic summer resident
Oceanic summer resident
Oceanic summer resident

Entire state

Entire state -
re-establishment to
former breeding range
in progress

Entire state Migratory -
ne nesting

-t

K}

Entire state - may be
extinct
Oceanic
(Oceanic
Oceanic
Oceanic
Qreanic
Oceanic

Hartford, New taven,
Fairfield, New London,
Windham, 'folland,
Li:chfiqld Countics

Except for sca turtle nesting hapitoi. priveipal responsibility for these
species is vested with the Mntional Madnge

1/27/84 had

Ruv,



United States Department of the Interior

FISH AND WILDLIFE SERVICE
ECOLOGICAL SERVICES
" P.O. BOX 1518
CONCORD, NEW HAMPSHIRE 03301

Colonel Carl B. Sciple NOV 1 5 1984
Division Engineer _ o
New England Division

U. S. Army Corps of Engineers

424 Trapelo Road

Waltham, Massachusestts 02254

Dear Colonel Sciple:

This Planning Aid Letter is intended to a2aid your study planning
efforts for the development of local flood protection measures
along the Mad River, Waterbury, Connecticut, It has been
prepared under authority of the Fish and Wildlife Coordination
Act (43 Stat. 8401, as amended; 16 U.S.C, 661 et seq.).

Your Noévember 1983 Reconnaissance Report discussed a wide range
of flood damage reduction alternatives for these separate reaches
along the Mad River; Woodtick, Century Brass Corporation, and
Fleisher Finishing Corporation. We understand that floodproofing
was found not feasible due to the number of buildings involved,
their sge, and the extensive struectural modification required.
Upstream reservoir storage was deemed to have little impact upon
flood modification and 4id not appear to be s useful flood
control alternative, The most probable plan for flood damage
reduction includes diversion of flood flows and channelization of
flood flows., Specific slternatives/measures for each of the
three damage reaches are as follows:

Woodtick (Alternatives reduced to three channel improvement
projects) ; .

1. Widen channel to 70 feet (current width varies from 2%
to 60 feet) in the 3,800-foot reach between Sharon and
Frost Roads. 7The channel invert would be lowered one
foot, exposed shorelines riprapped, and the sharp bend
near Glenbrook Avenue eliminated. Low areas along the
right bank would reguire diking.

2. . Straighten the sharp.bend in the river channel nezr
Glenbrook Avenue and remove silt deposits adjacent to
the Naugatuck Valley Mall parking area.

3. Construct flopod walls and/or dikes to protect the Royal
Crest Estates and houses along Woodtick Road. Requires
interior drainage system at Royal Crest Estates. On
the east side of the river two houses would have to be
either physically raised, or relocated from the
floodplain.



Century Brass Corporation

Diversion of Flood Flows:

1.

2.

Construct a deep rock diversion tunnel from Just
upstream of Route 69 to the Haugatuck River,

Construct a conduilt in the o0ld railroad bhed and/or
existing water supply canal to divert flood flows from
just upstream of Route 69 through the Century Brass
Corporation property to the Mad River immediately
downstream of Route 84,

Channelization of Flood Flows {(The following measures are
included as one alternative):

l.

A 30=-foot wide by 1l0=foot high box conduit, 200 feet in
length, extending from Building 46 upstream to beyond
Hamilton Avenue, ’

A 1,500-f0o0ot long "I" type floodwall on the left bank
extending from Hamilton Avenue upstream to the John Dee
Pam. :

Lower John Dee Dam by 4§ feet and install a 4 x 70=-foot
bascule gate.

An earth dike (7 feet high and 200 feet long) upstream
to Route 69 to prevent flood flows from passing down
the old railracd bed.

Fleisher Finishing Corporation

Diversion of_Flood Flows:

i.

Deep rock diversion tunnel as for Century Brass.

Channelization of Flood Flows:

1.

Lower the dam located Q00 feet downstream of Fleisher
Finishing by 6 feet, install a 6§ x 80-foot bascule gate
on the dam and widen the river to 70 feet between the
dam and the Fleisher buildings.
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2. Construct a 500=foot long "T" type flood wall, maximum
height of 13 feet, on the right river bank adjascent to
the Fleisher buildings. An interior drainage system
would be required.

A field investigation of the project area was conducted on
October 11, 1984, by personnel of this Service. The Mad River in
the Woodtick area, Sharon to Frost Roads, still retains
significant fish and wildlife resource values despite a history
of virtually uncontrolled development of the floodplain area. At
the time of our site visit, we observed new residential
construction in progress in the floodplain across the river from
Royal Crest Esftates. The riparian vegetation from Frost Road to
the end of the Naugatuck Valley Mall parking lot consists of a
narrow though dense band of trees, shrubs and varjious forbes and
grasses, Some of the more obvious vegetation includes red maple,
gray birch, cottonwood, willow (spp), crab apple, choke cherry,
red oak, speckled alder, silky dogwood, smooth sumac, grape and
Japanese knotweed. From the end of the "Mall" upstream to Sharon
Road the streamside vegetation changes dramatically.
Approximately 1,000 feet of meandering stream channel in this
arer was straightened in conjunction with the construction of
Rovyal Crest Estates. On the west bank, lawns of the Royal Crest
Estates extend nearly to the water's edge leaving a very narrow
band of various herbaceous vegetation. It appears that an effort
is made to discourage establishment of woody vegetation in this
area., The east bank, due to housing developments, is a mosaic of
lawns and natural floodplain vegetation. Overall, the amount of
riparian vegetation that remains in this entire reach is quite
limited, however, it does provide excellent habitat for small
mammals and & large variety of songbirds.

The Mad River in this area has a predominantly gravel-cobble
Substrate, however, in some areas silt deposits were obvious.
"These silt deposits are of recent origin and are due to run=off
from disturbed areas in the watershed. The water was relatively
clear and water quality appeared to be good. Limited benthic
sampling revealed a suybstantial population of caddis larva,
White suckers, blacknose dace and variocus minnows were noted in
the stream and signs of raccoon, muskrat, and mink were noted
along the shore. Although the Mad River in this section has been
degraded to some extent by silt deposits and channelization in
the area of Royal Crest Estates it still supports a very modest
pecpulation of wild brook trout.
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OQur field investigation of the Mad River on the property of
Century Brass was severely limited due tvo the compzany's refusal
to grant us access, However, the river was viewed from Hamilton
Avenue, Route 6% and at a point off of East Mzin Street. It
appears that for the most part, the river is bordered by
retaining walls and close=set buildings and has little streambank
cover outside of a very narrovw intermittent strip of red maple
saplings, Japanese knotweed and various herbaceous plants at the
bagse of the retaining wzll., The river has a grayish appearance
and the gravel-cobble substrate was coated with a gray«brown
substance. No fish life was observed and limited benthic
sampling off of East Main Street revealed that the stones were
devoid of invertebrates.

The Mad River in the vicinity of Fleisher Finishing Corporation
had a gray wash water color with a definite sScum on the water
surface, No fish life or benthic invertebrates were observed.
The Fleisher buildings abut the water's edge and streambank
vegetation was very sparse in this area., However, downstrezm in
the vicinity of the dam the river has steep embankments that are
well vegetated with trees, shrubs, and herbaceous plants. Some
of the more prevalent Species include black locust, cottonwoed,
tree~of=-heaven, apple, blaek cherry, red maple, red oak, gray
birch, grape and bittersweet. This riparian vegetation affords
excellent habitat for small mamma2ls and 2 large variety of
songbirds. OQutside of this streamside vegetation there is
minimal wildlife habitat available in this heavily urbanized,
industrial area.

Widening and deepening the Mad River, from Frost to Sharon Roads,
would remove much of the riparian vegetation utilized by wildlife
and would destroy the habitat supporting the loczl wild brook
trout population. We cannot support channel widening and removzl
of riparian vegetation in this area, In lieu of channel
widening, we can support a combination of the following measures:
(1Y floodwalls and/or dikes that do not destroy existing riparian
vegetation, (2) floodproofing, including the raising of houses,
(3) relocation of houses to areas outside the floodplain, (4)
flood insuranc2, and (5) control of the siltation problem at its
source,

Based on our limited investigation of the Mad River in the areasa
of Century Brass, we do not anticipate significant adverse
impacts vpon fish and wildlife resources from eithzar the
diversion of flood flows or the channel improvement plan.
However, we believe that the deep rock diversion tunnel should be
rigorously evaluated since it would appear to solve the flood
problem throughout the lower Mad River watershed.
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Widening the Mad River downstream of the Fleisher Finishing
Corporation would largely remove the last vestige of wildlife
habitat in this heavily developed urban and industrialized area.
We cannot support channel widening and removal of riparian
vegetation in this area. However, the 600=foot "I" type flood
wall adjacent to the Fleisher buildings would remove a minimal
amount of streamside cover and would be the preferred alternative
from a fish and wildlife viewpoint.

To more accurately assess the impacts of this proposal project,
the following information will need to be developed during the
flood control planning process: (1) a refined anmalysis of all
potential structural and non-siructural messures, *{2) an analysis
of bottom sediments in the proposed dredging areas for toxic
substances, and (3) the location of potential disposal areas for
dredged material.

We are available to provide assistance during the remaining
stages of project planning, and will report on the potential
impactt of your seslected plan. '

Sincerely yours,

7 Gl

Gordon E. Beckett
Supervisor
New England Field Office
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FINDING OF NO SIGNIFICANT IMPACT

The proposed Local Flood Control Project on the Mad River in Water-
bury, Connecticut will provide for channel widening to 50 feet from a
current 20 to 50 feet, along 900 linear feet of the channel of the Mad
River and for placement of stone protection and concrete double walls to
stabilize and protect the banks of the widened channel., This channel
widening will increase the project area's ability to safely discharge
flood flow over a problem area approximately 1l mile in length between
Sharon and Frost Roads in Waterbury, Comnecticut. Estimated annual
flooding damages in this area are anticipated to be reduced by 67% as a
result of project construction,

Evaluation of the project site and planned construction activity
indicates that there should be no unacceptable environmental impacts.
This assessment has been prepared in accordance with the National
Environmental Policy Act of 1969 and appropriate environmental laws and
regulations, The determination that an Environmental Impact Statement is
not required is based on the information contained in the Environmental
Assessment and the following considerations:

N a) The proposed plan would not affect any threatened or
endangered species of plants or animals or their critical habitat.

b) The proposed plan would not affect any cultural resources.

¢) The proposed plan would not cause any significant social
impact. Noise and traffic impact caused by project construction would be
short term and localized in nature.

d) The 1.35 acres of combined upland and northern outflow
forest streambank habitat which would be lost as a result of project
construction do not represent a significant impact. The incremental loss
of streambank habitat to the overall Mad River corridor is not large.

e) Installation of the stone protection and concrete double
walls associated with the proposed channel widening will interfere with
wildlife access to the Mad River and along the Mad River corridor at the
points where this work occurs. Wildlife usage of the Mad River, however,
should be relatively unimpaired.

f) Impacts to the fishery resources of the Mad River will be
minimal. While the habitat value of the 300 and 600 foot long widened
channel sections will be marginal, the installation of low flow channels
in these sections will maintain free fish passage up and downstream of the
project area. This measure will maintain the integrity and quality of the
Mad River as aquatic habitat, and consequently, the value of the fisheries
resources it contains. '



In view of the foregoing, I have determined that the proposed Local
Flood Control Project will not have any significant impacts which would
necessitate the preparation of an Environmental Impact Statement. There
are no major unresolved issues at this time.

[T0cr 7 - /QL

Date Thomas A. Rhen
_Colonel, Corps of Engineers
Division Engineer
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NEW ENGLAND DIVISICN
U.S. ARMY CORPS OF ENGINEERS, WALTHAM, MA
SECTION 404(b) (1) EVALUATION

PROJECT: Mad River (Woodtick), Waterbury, Connecticut

PROJECT MANAGER: Robert Russao XT. 7547
FORM COMPLETED BY: Ernest Waterman EXT. 7231

PROJECT OESCRIPTION:

The proposed plan involves widening the existing channel along
two sections of the Mad River totaling 900 linear fei which were
determined to be the most restricted in the project area. These two
cections are located in the vicinity of Frost Road Bridge and
opposite Bouffard Avenue. Flood flow in these areas are resiricted
as a result of encroachment by adjacent property owners and the
accumulation of silt and debris. The proposed channel would have a
50 faot bottom width and two horizontal on one vertial side slopes.
Riprap and concrete double walls would be used to protect bridge
abutments, utility crossings, storm drain cutlets, and exposed areas
of the riverbank from erosion.

In the vicinity of the Frost Road Bridge, channel widening wouid
extend fron station 235+00 below the bridge to station 241+00 above
for a total of 600 linear feet. Retaining walls would be emplaced on
the right and left bank from station 236+85 to station 238+40. O0On
the left bank the doublewall would be flanked on the upstiream and
dowunstream ends by sione protectlon to be emplaced from station
235+00 to 239+30.

In the vicipnity of Bouffard Avenue, channel widening would extend
from station 264+00 to station 267+00 for a total of 300 linear feet.
Stone protection would be emplaced on the left bank from station
264+00 tog station 266+66 and as much as 200 linear feet of doublewall
may be placed at station 265+50 to protect a private recidence if
needed.



NEW ENGLAND DIVISION

U.S. ARMY CORPS OF ENGINEERS, WALTHAM, MA . s

PROJECT: Mad River (Woodtick), Waterbury, Caonnecticut.

SHORT-FORM

Evaluation of Section 404(b) (1) Gu1de11nes

1. Review of Compliance (Section 230.10(a)-(d)).

a. The discharge represents the least

Preliminary Final

environmentally damaging practicable alternative
and if in a special aquatic site, the activity
associated with the discharge must have direct
access or proximity to, or be located in the
aquatic ecosystem to fulfill its basic purpose
(if no, see section 2 and information gathered

for EA alternative)

be The activity does Aot appear to:

o

I T . 4

YES NO* YES NO*=x

1) violate applicable state water quality standards
or effluent standards prohibited under Section 307
of the CWA; 2) jeopardize the existence of Federally
listed threatened and endangered species or their-
critical habitat; and 3) viglate requirements of any
Federalily designated marine sanctuary (if no, see

section 2b and c¢heck responses from resource and water

quality certifying agencies);

I 1 ¥ 1
3 ] L]

lx! : I

YES NO YES NO

The activity will not cause or contribute to

Ce
significant degradation of waters of the U.S. including
adverse effects on human heslth, 1ife stages of
organisms dependent on the aquatic ecosystem, ecosystem
diversity, productivity and stability, and
recreational, aesthetic, and economic values (if no,
see section 2);
I I A . &
YES NO YES NO
d. Appropriate and practicable steps have been taken
to minimize potential adverse impacts of the dlscharge
on the aquatic ecosystem (if no, see section 3).
T - . S
* page 6; footnote 1 YES NO YES NO
** page 6; footnote 2 Proceed Proceed

to Sec.2 to Sec.é



2. TJechnical Evaluation Factors (Subparts C-F).

Proceed to Section 3

* page 6:

footnote 3

Not .
N/A Signif- Signif-
icant icantx*
a. Potential Impacts on Physical and
Chemical Characteristics
of the Aquatic Ecosystem (Subpart C).
1) Substrate. : ! X : ;
2) Suspended particulates/turbidity. } | X : !
2) Water. H : X | :
4) Current patterns and ; : H H
water circulation. : H X } H
5 Normal water fluctuations. PX : :
6) Salinity gradients. . : :
b. Potential Impacts on Biological
Characteristics of the Aquatic
Ecosygtem {Subpart D).
1) Threatened and endangered species. H. S | :
?2) Fish, crustaceans, mollusks and ; : : H
other agquatic organisms in the ' ' H H
food web. : H : X : :
3) Other wildlife. : : X ; H
c. Potential Impacts on Special Aquatic
Sites (Subpart E).
1) Sanctuaries and refuges. e : :
2) Wetlands. ! H X ! :
3) Mud flats. X H :
4) Vegetated shallows. } : X : :
S) Coral reefs. X | H
6) Riffle and pool complexes. ' : X : H
d. Potential Effects on Human Use
Characteristics (Subpart F).
1) Municipal and private water : H H H
supplies. i X 1 ! H
2) Recreational and Commercial : H ! '
fisheries. H : X : H
3) UWater-related recreation. ! ! X : ;
4) Aesthetics. H } X ) :
5) Parks, national and historic : ] ' '
monuments, national seashores, : i i :
wilderness areas, research sites, H : : !
and similar preserves. X 1 '
Remarks: Explanation of identified significant impacts:



3. Ewvaluation and Testing (Subpart G).

as The following information has been considered in
evaluating the biological availability of possible
contaminants in dredged or fill material. (Check conly
those appropriate.)

1) Physical characteristicsecesrerercnenvennerereneaiX]l
2y Hydrography in relation to

known or anticipated

sources of contaminants.csiieinoiineneenriennrnned |
3) Results from previous

testing of the material or

similar material in the

ViCinitY D‘? the Pr‘OjeCtooo...--....~oo.....o-...._;___:b
4) HKnown, significant sources
of persistent pesticides
from land runoff or
Percu]ationoooocooooco..ooc000..-00-00.00-.000000_:—:
3) Spill records for petroleum

products or designated hazardous

substances (Section 311 of CWA) . covsvsnenenoravent |
&) Public records of significant

introduction of contaminants from

industries, municipalities, or other sources...... i
7Y HKnown existence of substantial

material deposits of substances

which could be released in harmful

quantities to the aquatic environment

bY man-indUCEd diSCharge actiVitieS.....~...-....‘_L_:_
8) Other Sour‘ces (specify).!.00000000.....00000.louvu-

Y

List appropriate references.

Fill placement will consist of placement of class I
stone protection, construction of concrete
doublewalls and backfill of existing bank materigl.

b. An evaluation of the appropriate informaticn in 3a above
indicates that there is reason to believe the proposed
dredge or fill material is not a carrier of contaminants,
or that levels of contaminants are substantively simifar
at extraction and disposal sites and not likely to
require constraints. The material meets the testing
exclusion criteria. 1 X! i

YES NG#*

Proceed tao Section 4

* page 6; footnote 4



4. Disppcal Site Delineation (Section 230.11¢(f)).

a. The following factors, as‘appropriate, have been
considered in evaluating the disposal site.

1) Depth of water at disposal sitessvescvenesvennene Xy
2) Current velocity, direction, and

variability at dicposal siteescressssrracercsrecel
3) Degree Of turbulenceooocnto.oooouooocooooooooouo-: H
4) Uater Cﬂlumn Siratlflcatlono.-o........¢.o.......: H
5) Discharge vessel speed and

ke >

dlrectlon’...0'.0....00....0“0..'00'0!IC'...0000: :
6} Rate OF dlschargeo....il.l...'......O...O.Q.l.t..: :
7) Dredged material characteristics
(constituents, amount, and type
of material, settling velocities).vevevevennneneni |
8> Number of discharges per unit of
. time..-nco.-o.ooooot.oooobo.aooo.o-tton.oooooaoooi_i
®) Other factors affecting rates and
patterns of miXing (SPECirY)l--aooooooooooootooc-i_i

List appropriate references.

b. An evaluation of the appropriate factors in
43 above indicates that the disposal site
and/or size of mixing zone are acceptablei.soe..iX! I
ES NO

S. Actions To Minimize Adverse -Effects (Subpart H).

All appropriate and practicable steps have been taken,
through application of recommendation of Section
230.70-230.77 to ensure minimal adverse effects of

the Propﬂsed diSChaP9600¢-ooo-oooooootooo'ﬁooo.oooa-i!i HE

YES NOx
iList actiong taken.

Construction operations will be conducted during the
period of seasonal low flow on the Hgd River which will
minimize turbidity and sedimentatiaon in the river. The
eer1od of seaspnal low flow has been identified as July

to November 30, but additional hydrological
jnformatinn will be collected to confirm this finding.

Return tpo Section ! for final compliance review.

* page &; footnote S



&

Factual Determination (Sectign 230.11).

A review of appropriate information as identified in items
2 - 5 abave indicates that there is minimal potential for
short or 1ong term environmental effects of the proposed
discharge as related to:

a-

Physical substrate
{review sections 2a, 3, 4, and 5 above). YES X! NO .

-

Water circulation, fluctuation and salinity

{review sections 2a, 3, 4, and 5). YES X! NO } !
Suspended particulates/turbidity

{review sections 2a, 3, 4, and 5). YES IX! NO i |
Contaminant availability

(review sections 2a, 3, and 4). YES _iX: NO 1! }
Aéuatic ecosystem structure, function

and organisms{review sections 2b and

¢, 3, and 3 YES X! NO [ |
Proposed disposal site '

(review sections 2, 4, and 5). YES 11X} NO § !
Cumulative effects on the aquatic

ecosystem. YES i1X! NO § |
Secondary effects on the aquatic

ecosystem. YES i1Xi NO } ¢

Findings of Compliance or non-compliance.

-

b.

The propased disposal site for discharge of dredged
or i1l material complies with the Sectiaon 404(b) (1>

guide]ineSOoooocotco00oooooloooooto-vooooo-oclclooooo:x:

The proposed disposal site for discharge of dredged
or fill material complies with the Section 404(b) (1)
guidelines with the inclusion of the fallowing

1]

Conditiuns........-..o...................-...o.......l H

- The proposed disposal site for discharge of dredged or

fi1l material does not comply with the Section 404(b) (1)
guidelines where:

1) There is a less damaging practicable seveesccecest |
alternative



2) The proposed discharge will result in
significant degradation of the aquatic

ecosystem.........0...........000....l.......lll.: :

3) The proposed discharge does not include all
practicable and appropriate measures to minimize
potential harm to the aquatic ecosystemescecesaool

4) There is insufficient information available to
determine compliance of the proposed dischargesseeseed i

DATE THOMAS A. RHEN
Colonel, Corps of Engineers
Division Engineer

FOOTNOTES

1} Negative responses to three or more of the
compliiance c¢riteria at this stage indicate that the
proposed project may not be evaluated using this
Yshort form procedure”. Care should be used in
assessing pertinent portions of the technical
information of items 2 a-e, before completing the
final review of compliance.

2) Negative response to one of the compliance
criteria at this stage indicates that the proposed
project does not.comply with the guidelines. If the
economics of navigation and anchorage of Section
404(b)(2) are to be evaluated in the decision-making
process, the ""short form evaluation process is.
inappropriate”.

3) A significant response indicates that the
proposed project may not be in compliance with the
Section 404(b) (1) Guidelines.

4) If the dredged or fill! material cannot be
extluded from individual testing, the "short form"
evaluation process is inappropriate.

5) A negative response indicates that the proposed
project does not comply with the guidelines.

- & -
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A

MAD RIVER FLOOD CONTROL
WOODTICK AREA
WATERBURY, CONNBECTICUT

HYDROLOGIC ANATYSIS

1. PURPOSE

This report presents hydrologic information and analysis pertin-
ent to the planning and design of flood control improvements along
the Mad River in the Woodtick area of Waterbury, Connecticut. In-
cluded are sections on watershed description, climatology, flood
frequencies, analysis of floods and channel improvements for f£lood
centrol.

2. DESCRIPTION

The Mad River originates at Cedar Swamp Pond in Wolcott, Con-
necticut and flows in an erratic southwesterly course for about 11
miles to its confluence with the Naugatuck River in Waterbury. The
Naugatuck flows south to its confluence with the Housatonic River
at Derby Connecticut. The Mad River, at Waterbury, has a total
drainage area of 26.4 square miles and a total fall of about 640
feet. The basin is quite steep and the lower basin is heavily
urbanized.

The Woodtick reach of the Mad River, the subject of this study
report, extends from Homestead dam, at river mile 3.7 (19,500
feet), up to Sharon Road at river mile 5.4 (28,400 feet}, for a
total reach length of about 1.7 miles (9,000+ feet). The drainage
area cf the Mad River at Homestead Dam is 17.4 square miles.

A Naugatuck River basin map is shown on plate 1-1 and a map of
the Mad River watershed is shown on plate 1-2.

3. CLIMATOLOGY

The Mad River basin has a variable climate and frequently expe~
riences pericds of heavy precipitation produced by local thunder-
storms and larger weather systems of tropical or extra-tropical
origin. The basin lies in the path of the prevailing "westerlies"
which produce frequent weather changes. The average annual precipi-
tation in the basin is about 48 inches distributed rather uniformly
throughout the year. Monthly extremes range from a high of more



than 16 inches in August 1955 to less than 0.2 inches on several
occasions. Same flood related storm rainfalls are listed in table
1-3 and discussed in paragraph 5, "Flood History". The average
annual temperature in the basin is about 50° Fahrenheit, ranging
from an average July temperature of 73 degrees to a January average
of 28°F. Temperature extremes range from occasional highs of over
100°F to infrequent lows below 0°F. Precipitation often occurs as
snow during the period December through March with average annual
snowfall in the Naugatuck basin varying from about 40 inches in the
lower basin to about 70 inches at the higher elevations. Based on
snow courses by the Corps of Engineers, in the general region,
water content of the snow cover usually reaches a maximum in late
February averaging about 2.0 inches but scme years as high as 6.0
inches. Floods on the Mad River can result from snowmelt in combin-~
ation with intense rainfall but seldom from snowmelt alone.

4. STREAMFLOW

There are no long term streamflow records for the Mad River in
Waterbury, Connecticut. A temporary peak stage gage was installed
in 1984 by the U.S. Geological Survey, at the request of the Corps
of Engineers, at a site on the river near its mouth in Waterbury.
There have been no significant high flows since its installation
and the gage is not as yet fully calibrated. There are long term
flow records on the main stem of the Naugatuck River both down-
stream of Waterbury at Naugatuck (D.A. = 246 square miles}, and
upstream at Thomaston (D.A. = 97.2 square miles). Peak discharges
on the Naugatuck have been modified since 1960 by a system of flood
control reservoirs. These reservoirs, constructed by the Corps of
Engineers following the disastrous floods of 1955, are located on
plate 1-1 and discussed further in paragraph 6, "Naugatuck Flood
Control”.

Leadmine Brook is a gaged unregulated stream in the Naugatuck
basin, camparable in size to the Mad River at Woodtick, and located
about 15 miles north of the Mad River. Average monthly streamflows
of Ieadmine Brook (D.A. = 19.6 square miles) are listed in table
1-1. Average annual runoff in the basin is about 26 inches or
about 54 percent of average annual precipitation. Peak streamflows
in the basin are discussed in paragraph 5, "Flood History".

5. FLOCOD HISTORY

a. General. Historically the Naugatuck River basin has been
prone to intense storm rainfalls with resulting floods. The flood
of Rugust 1955 was the most disastrous historic event in the Nauga-
tuck basin. Some storm rainfalls and recorded discharges for the
larger floods are listed in tables 1-2 and 1-3. Also listed are
estimated peak discharges for the Mad River at Woodtick. Mad River

1-2



Month

January
February
March
April
May

June
July
August
September
Octcker
November
Decerber

Anrual

TABLE 1-1

MONTHLY RUNCFF

ILEADMINE BROOK AT HARWINTON, CONNECTICUT

D. A.

19.6 SQUARE MILES

{continuous recording period 1960 thru 1973)

Mean
cfs Inches
39 2.3
49 2.6
86 5.1
69 3.9
41 2.4
29 1.7
16 0.9
12 0.7
10 0.6
16 0.9
37 2.1
43 2.5
37 25.6

Maximum
cfs Inches
80 4.7
102 5.4
133 7.8
105 6.0
64 3.8
87 5.0
43 2.5
56 3.3
35 2.0
33 1.9
86 4.9
101 5.9
64 44.3

1-3

Minimum
cfs Inches
12 0.7
18 1.0
48 2.8
27 1.5
14 0.8
5 0.3
1 0.1
1 0.1
1 0.1
2 0.1
4 0.2
17 1.0
17 11.8



TABLE 1-2

MAD RIVER AND LEADMINE BRCOK
FLOOD DISCHARGE DATA

Estimated Estimated Camputed at
Mad River Mad River Leadmine Brk
at Mouth at Woodtick USGS Gage
Flocds (D.A. = 26.4) (D.A. = 17.4) (D.A, = 19.6)
Sep 1938 3,500 cfs 2,300 4,300
Dec 1948 4,000 2,600 3,700
Aug 1955 6,000 4,000 7,400
Oct 1955 4,500 3,100 2,200
Jan 1979 4,000 2,606 580
Jun 1982 5,000 3,500 1,980
10% (10 yr) 2,700 1,800 2,800
2% (50 yr) 4,800 - 3,100 5,400
1% (100 yr ) 6,000 ) 4,000 7,000

1-4



6-1

MAD RIVER

Storm Rainfall (inches)

Max 1 Day Rain {inches)

Naugatuck Storm Center

Est. Peak Q {cfs)

at Mouth (D.A. = 26.4)

{CsM)

at Woodtick (D.A. = 17.4)

{CsM)

NAUGATUCK RIVER AT THOMASTON

Drainage Area
(Net Drainage Area)*
Peak Q {cfs)

(CsM)

NAUGATUCK RIVER AT

NAUGATUCK BEACON FALIS

Drainage Area - Naugatuck

Sep 1938

4.2
Upper
3,500

130

2,300
130

71.9

16,000
139

246

(Net Drainage Area) - B. Falls

Peak Q (cfs)
(CsM)

25,300
102

TABLE 1-3

NAUGATUCK RIVER BASIN

HISTORIC FLOOD DATA

Dec 1948

97, 2%k

14,100
145

246

28,500
115

Aug 1955

Oct 1955 Jan 1979 Jun 1982
10 9.7 4 10
8.3 4.7 3.6 6
Upper Unifoxm Uniform East-Central
6,000 4,500 4,000 5,000
230 180 150 190
4,000 3,100 2,600 3,500
230 180 150 200
§7.2%** 97.2%**
(76) (76)
51,400 10,000 10,000** 7,600%*
530 100 130 100
246 246
(109) (109)
106,000 30,400 18,700 15,600
430 123 170 140

*Net Drainage Area after Corps Reservoirs
**Canputed inflow to Thomaston Reservoir

***Gage relocated further downstream



discharge estimates were based cn an analysis of: (1) recorded
peak discharges in the region, (2} net local inflows to Naugatuck
River, i.e.; Thomaston flow = Naugatuck flow, (3) relative storm
rainfalls and (4) miscellanecus high water information and computed
discharge ratings. Following are discussions of same of the flood
producing storm events experienced in the Naugatuck River basin
over the past 50-years.

b. September 1938. This flood was the result of intense rain-~
fall accompanying a tropical hurricane. The storm which started
with light rain, gradually increased in intensity over the four day
period 17 - 21 September. Total storm rainfall at Waterbury was
about 9 inches with a maximum one day rainfall of about 4.2 inches.
Peak flow on the Mad River at Woodtick was estimated to have been
in the order of 2,300 cfs.

c. December 1948 - January 1949, The "New Year 's" storm of
1949 was a coastal low pressure system that became blocked over New
England producing intense rainfall over western Connecticut and
Massachusetts. Total precipitation from 29 December to 2 January
was about 7.2 inches in the Mad River area with a maximum 1 day
rainfall of about 5.2 inches. Snowmelt had little effect on peak
flows but frozen ground conditions enhanced rates of rainfall run-
off. Peak flow on the Mad River at Woodtick was believed to have
been in the order of 2,600 cfs.

d. August 1955. The hurricane "Diane" storm of August 1955
produced record breaking floods throughout much cf southern New
England and was particularly severe in the Naugatuck basin. produc~—
ing flooding far greater then any previously known event. The
rains fell on ground previcusly saturated by rainfall from hurri-
cane "Connie" which occurred one week earlier. Storm rainfall,
from the 17th to the 20th of August, was about 10 inches in the
Waterbury area with a 1 day maximum of about 8.3 inches. Peak flow
on the Mad River at Woodtick was believed in the crder of 4,000
cfs.

e. October 1955. The Naugatuck basin had not recovered from
the August event when it experienced another great flood in October
1955. This flood was produced by a northerly moving coastal low
pressure system that became stalled south of the New England coast,
producing heavy rain over western Massachusetts and Connecticut.
Total precipitation in the Mad River area between 14 -~ 17 October
was about 9.7 inches with a maximum 1 day total of about 4.7
inches. Resulting peak flow on the Mad River at Woodtick was esti-
.mated to have been about 3,100 cfs.

f. January 1979. Flooding resulted on the Mad River in
January 1979 when intense rainfall on the 2lst totalling about 4
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inches in a 24 hour period, climaxed the wettest January of record.
Total rainfall for the month in the area was over 8 inches. It was
estimated that the resulting peak flow on the Mad River at Woodtick
was in the range of 2,600 cfs.

g. June 1982. The most recent major flocd event in the area,
and one that was particularly severe and localized in south central
Connecticut, occurred in June 1982. This flood resulted from a
"Northeaster” storm that settled over scuthern New England produc-
ing a 4 - 6 June storm rainfall of about 10 inches with about 7
inches occurring on the 5th. Heaviest rainfall skirted the south -
east side of the Naugatuck basin. Therefore flooding was mcre
severe in southern tributaries on the east side of the Naugatuck
basin than over the basin as a whole. Though records within the
area are limited, it is believed that rainfall was most intense in
the very upper portions of the Mad River watershed. Peak flow on
the Mad River at Woodtick has been estimated at about 3,500 cfs,
making this event second conly to the August 1955 flood.

6. NAUGATUCK FLOOD CONTRCL

Following the disastrous Naugatuck River flood of August 1955,
the Corps of Engineers designed and constructed a comprehensive
flood control system for the Naugatuck River. The system included
both local protection projects and reservoirs. Local protection
projects consisted generally of dikes, walls and channel improve-
ments, at Torrington, Waterbury ~ Watertown and Ansonia - Derby,
Connecticut. The seven reservoirs, namely; Thomaston, Black Rock,
Hep Brook, Hancock Brocok, Northfield Brook, East Branch and Hall
Meadow Brook, conbined, control the runoff from 152 square miles of
drainage area or about 50 percent of the total 312 square miles
Naugatuck River watershed. This system provides a high degree of
fleod control on the main stem Naugatuck and on those tributaries
having reservoirs. Unfortunately in developing the camprehensive
system, no reservoir sites or lccal protection improvements were
found feasible on the Mad River tributary at Waterbury. The lcca-
tions of the Naugatuck River flood control projects are shown on
plate 1-1. '

7. FLOOD FREQUENCIES

With no long term streamflow records for the Mad River, peak
discharge frequencies were estimated based on: (a) statistical
analysis of long term stream flow records of a similar sized water
shed in the region - Leadmine Brook, (b) analysis of historic storm
rainfalls and resulting peak runoff rates and (c) regional flood
contributions, including Mad River, to Naugatuck River flood flows,
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i.e. Thomaston floodflow minus Naugatuck flow. Developed compara-
tive flood data for the six known historic floods in the area are
listed in tables 1-2 and 1-3. The adopted discharge frequency
curve for the Mad River at Woodtick is shown on plate 1-3. Belijev-
ing the historic flood events probably represented the greatest
events in the past century, the historic flood events were assigned
Weibull Plotting Positions using a 100-year base period and a curve
was fitted to the plotted points without expected probability
adjustment. An expected probability adjusted curve, assuming 20
years of record, is also shown on plate 1-3 for comparison pur-
poses. Also shown on plate 1-3 is the comparative frequency curve
for Leadmine Brook developed by Log Pearson Type III statistical
analysis using 53 years of flow records. The computed mean,
standard deviations and skew were 3.066, 0.2886 and +0.6, respec-
tively. :

8. ANALYSIS OF FLOODS

2. General. Notable hydraulic characteristics of the Mad
River through the Woodtick area affecting the flood situation are:
(1) a relatively flat stream gradient averaging only about 5 feet
per mile (.001 ft/ft), (2) relatively low riverbanks (shallow
channel), with resulting low lying flood plains, and (3) localized
restrictive channel and overbank sections, particularly in the
vicinity of Frost Street crossing (river station 24+000) and near
the Royal Crest apartments (river station 26+600).

b. Flood Profiles. Backwater flood profiles on the Mad River
in Woodtick were computed starting at the downstream Homestead Dam
at river station 19+500 and proceeding upstream a distance of 9,000
feet to Sharon Road bridge. Homestead Dam has a crest length of 60
feet at elevation 445 feet NGVD. A rating curve at the dam was com-
puted using the weir equation with a coefficient "C" of 3.0. Back-
water computations were made using cross section data from a recently
completed Flood Insurance Study by FEMA and 2-foot contour mapping
provided by the city of Waterbury.

Computations were made using the Corps HEC-2 computer program
with Manning's "n" roughness coefficients of 0.04 for channel and
0.08 for overbank areas. Expansion and contraction coefficients
were generally 0.5 and 0.3., respectively. The backwater model
was calibrated by comparing the computed June 1982 fiood profiie
with recorded high watermark data at the "Royal Crest" apartments,
reported levels at other Tocations, and photographs of the June
1982 flooding. Plans and profiles are shown on plates 1-5 through
1-8.

c. Stage Discharge Relations. Stage discharge relationships,
at three selected damage index stations, were developed using the
HEC-2 backwater model. The developed rating curves for river
stations 23+950, 26+435 and 27+665 are shown on plate 1-4.
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d. Stage Frequency Relations. Stage frequency curves were
developed at the three index stations using the adopted discharge
frequency curves and the developed stage discharge curves. The
resulting stage frequency curves are also shown on plate 1-4.

9. STANDARD PROJECT FLOOD

a. General. Recammended flood control improvements for the
Mad River at Woodtick will not provide for Standard Project Flood
(SPF) protection, however, an estimated SPF was developed as a
"standard" against which the flood potential of the river could be
judged, in comparison to the estimated frequency and magnitude of
experienced floods. The SPF represents the flood discharge that
may be expected from the most severe combination of meteorological
and hydrologic conditions that are considered reasonably character-
istic of the region, excluding extremely rare ccambinations. The
SPF for the Mad River at Woodtick was developed by applying stand-
ard project storm rainfall to an adopted unit hydrograph in accord-
ance w1th EM 1110-2-1411,

b. Rainfall. Standard project 24 hour storm rainfall for the
17.4 square mile Mad River watershed at Weodtick, from EM 1110-2-
1411, was 12.2 inches. Assumed infiltration losses of 2.1 inches
resulted in a 24 hour rainfall excess of 10 inches. Much of the
standard project storm rainfall cccurs in a short period with
maximum 3 hour and 6 hour rainfalls of 5.9 and 8.8 inches, respec-
tively.

c. Unit Hydrograph. A 3 hour unit hydrograph was developed
for the 17.4 square mile Mad River watershed at Woodtick using
Snyders’s unit graph parameters considered representative of the
_ region and physical characteristics of the watershed. The unit
graph was calibrated against its ability to reproduce the June 1982
peak discharge. Unit graph characteristics that best reproduced
the June 1982 experienced peak are listed in table 1-4. The devel-
oped unit graph was peaked 25 percent for use with standard project
rainfall tec allow for possibly increased runcff rates under more
intense rainfall.

d. Standard Project Flood. Applying the standard project
storm rainfall excess to the 25 percent peaked unit hydrograph
resulted in a standard project flood peak discharge of 10,000 cfs
on the Mad River at Woodtick (D.A. = 17.4 square miles). Computed
profiles for the SPF, both with and without lmprovenents, are shown
on plates 1-5 thru 1-8.




TABLE 1-4

UNIT HYDROGRAPH CHARACTERISTICS

D.A. = 17.4 Square Miles
L = 6.25 Miles

Lca = 2,65 Miles

CT‘ = 2.0

TP = 4,6 Hours

i

QP 1,150 cfs
QP {peaked 25 percent) = 1,400 cfs

10. FILOOD CONTROL IMPROVEMENTS

a. General. Structural flood control improvements, consid-
ered in initial reconnaissance studies, included upstream reser-
voirs, systems of dikes and walls, and channel improvements. Up—
stream reservoirs were ruled out, as in earlier basin-wide flood
studies, due to the lack of reservoir sites. Dikes and walls were
considered infeasible due to high cost and extensive interior
drainage provisions that would be required. Improvements consid-
ered most feasible, in concert with nonstructural measures, in-
volved limited channel improvements. Localized chamnel enlarging
reportedly resulted in maximization of both net benefits and
benefits to cost ratio.

Two channel improvement plans were evaluated, the first,
plan "A" involved the construction of an improved chammel through
the entire 9,000-foot long river reach from Homestead Dam to Sharon
Road. The improved channel would be a 50-foot bottom width trap-
ezoidal channel with 1V:2H side slopes. Such a channel, on an
average 0.0005 foot per foot slope, with an assumed Manning's "n"
of 0.03, would provide about 4,000 cfs capacity (1 percent chance
flood) at a depth of about 10 feet. Such a channel would lower,
existing condition, 1 percent flood levels by about 3 feet.

A second much less camprehensive channel improvement, plan
"B", consisted of localized channel improvements, at two Woodtick
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locations. The two improved reaches would total about 1,300 linear
feet, or about 15 percent of total reach length. This less compre-
hensive plan "B" was reported to have both the greatest benefit to
cost ratio and net benefits; therefore, it is the recommended

plan.

b. Recommended Plan of Improvements. The recommended improve-
ments (Plan "B") consists of:

(1) Eight hundred feet of 50 feet wide improved channel ex-
tending 500 feet downstream and 300 feet upstream of Frost Road
(river station 23+900).

(2) Four hundred fifty feet of 50 feet wide improved channel
extending from station 26+200 to station 26+650.

The areas of improvement are shown on plates 1-5 and 1-7. The
improved channel will be a 50-foot bottom width trapezoidal sectien
with 2H:1V side slopes, except for a 180-foot reach downstream of
Frost Road where the channel will have a 50-foot wide rectangular
section.

c. Effects of Improvements. The effects of the improvements
will be to reduce a recurring June 1982 (2 percent chance) or the
100-year (1 percent chance) flood levels in the Woodtick reach by
about 1-1/2 feet. Reductions by the improvements were analyzed
using the HEC-2 backwater program, with and without improved condi-
tions. Manning's "n" value of 0.04 for the channel was used through-
out the study reach for the preproject conditions. For postproject
conditions the "n" value remained 0.04 except in the localized area
of improvements where it was reduced to 0.03. An overbank "n" of
0.08 was used for both pre and post project conditions. Expansion
and contraction coefficients were 0.5 and 0.3, respectively. Com-
parative natural and modified stage-discharge and stage frequency
curves are shown on plate 1-4. Natural and modified profiles for
selected floods are shown on plates 1-5 through 1-8. The localized
improvements will produce flood stage reductions in upstream un-
improved reaches.

d. Project Design Flood. Unlike local protective works in-
volving dikes and walls that are subject to overtopping and pos-
sible failure under greater than project design flood conditions,
channel improvement projects provide for some flood stage reduc-
tion, if not complete protection, for all magnitude of floods.

The recommended plan of improvements for the Mad River will provide
only about 1.5 foot stage reduction at the 100-year {1 percent
chance} flood level. Improvements were sized in an effort to al-
leviate or minimize flooding, in a repeat of the June 1982 flood
discharge, at the upstream right bank site of the Royal Crest apart-
ments, approximately river station 27+000. The recommended improve-
ments would not eliminate all flooding at the 1 percent flood level,
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but would greatly reduce damages with most residual flooding limit-
ed to shallow {(generally less than 1/2 foot) street and parking lot
flooding. The project design flocd is therefore, categorized, as
being in the range of the 50 to 100-year, (2 to 1 percent chance}
magnitude of flood.

e. Residual Flooding. Residual 1 percent chance flocd plain
limits and residual 1 percent chance and standard project flood
profiles are shown on plates 1-5 through 1-8. Lowering the 1
percent chance flood level 1.5 feet, though it reduces monetary
damages considerably, does not have major effects on flood plain
limits as illustrated on the referenced plates. The modified flood
plain limits are not shown in areas where it is not significantly
different from existing flood plain limits. Strict flood plain
zoning and flocodway (channel encroachment) control must be made an
integral part of the recamended structural plan of improvements
for reducing flood damages in the Woodtick area.

f. Velocities. Flow velocities in the improved channel
sections, under a 1 percent chance flood discharge of 4,000 cfs,
will generally range fram 4 to 6 feet per second with maximum veloc-
ities of about 9 feet per second in the 50 foot wide rectangular
sections. Project design flow depth would be about 9 feet.

g. Riprap Design. All disturbed earth channel side slopes
will be riprap protected. Hydraulic analysis for riprap design was
provided by the Hydraulics and Water Quality Section, Water Control
Branch using tractive force theories in accordance with EM 1110-2-
1601 and EIL 1110-2-120. Riprap was sized for the areas near
station 23+900 and station 26+300 for the 1 percent chance flow
{4,000 cfs) with an associated flow depth of 9.5 feet and-10.0
feet, respectively and for an energy gradient of 0.005 foot/feet
and .0015 foot/feet respectively. Minimum D5y stone size for the
disturbed areas assuming a 1V:2H sideslope w1?1 be 1.3 feet and 0.8
feet, respectively.

h. Downstream Effects. The reducticn in flood stage afforded
by the channel improvements does not have major effects on flood
plain limits as shown on plates 1-5 thru 1-8. Therefore, the
effect on flood plain storage is also minimal. As a result, the
channel improvements recommended are considered to have no measur-
able effect on peak flood flows downstream of the improvements.

1-12



GCORPS OF ENGINEERS

£ NORFOLK

HALL MEADOW,
BROOK DAM

EAST BRANCH AND
HaUGATUCK RIVER e
vocat proecTionll /

WEST BRANCH
HAUGATUCK RIVER
LOCAL PROTECTION

) O
&
e,
[
Ford { 5 ¢
b+
S
W2
%

% WATE RTOWH -
Ml 4

WATERBURY & WATERTOWN f M4 §

LOCAL PROTECTION \

(rrr Wmipavg A

5 E\\-s:’:r',, o

\ 3

P

\‘\ 3
P \;

worer

o

e,
e - passares W o

N \\ —
"‘l‘a:::u“ ,g

‘ Chestam
eist Xa3

Wmeanraes
.

MAD RIVER
WATER SHED

Ney

BURLINOTON /'

wonrleued |
\

8
J NH

i

] Y
CONCORD
! *
+ -

LOCATION MAP

SCALE N MILES

*0 g 40 0

D COWPLETED FLOOD COHTADL PROJECT

3Vid

l C?&
r -r Teetnic #o
[J'

2
\ = 1 Ny, PEACON ,;\""
[t srmeer () P [
> esvreelcs

\5
\
()

(‘
S
L\

ANSONIA - DERBY
LOCAL PROTECTION

54/

x
S
=
ey
he
)

DERBY 5 y
LOCAL PROTECTION N\ 1 ’
Rip

SHELTONLY
ke
AN
=
£y

L
@

° SETMOUR \?
Pert Fuvms Aer

PV

SCALL 1N MILES
i

L2 U S GEOLOGICAL JURVEY QAGING STATION
-] Cinies
E FLOOC COMTRDL DAK 5ITES

(Co—a T

G ARMY DHGVLEN DIYTLIGH, HEW TNGLAND
SR or mentiom

R yre

e[ T ) | Hovsargme  mvex  fLoOD

W

on TS o 4 ] R vaep Ty peey

e —— ure] NAUGATUCK RIVER WATERSHED
MAP

oo -7 TUCES hlléﬂ'\)c#' RivER CONNECTICUT

COMTROL

Rt G [

Cre v v

OREET
i




U. S. ARMY

CORPS_OF ENGINEERS

MAD RIVER
WATERSHED BOUNDARY
D.A. =26.4 SQUARE MILES

WOODTICK PROJECT| AREAS
D.A.=» | 7.4 SQUARE MILES

DEPARTMEMT OF THE ARMT-
KEW ENGLAND DIVISION
CORPS OF ENGWEERS

FALTHAN, KATT
GRAPHIKC,
wol Y o 900" 20007 HOUSATONIC RIVER BASIN
e — i

MAD RIVER, CONN.

WATERSHED MAP

HYDRO. ENG. SECT.

PLATE -2




[ e

e

iR AR 8 DIEchARG‘E FR%‘&UENCY“&U#VES"_‘

Ale Jaid
| " MAD RIVER 8| LEADMINE BROOK ; Sl
selitinth Tkt Nnudmbcu{ Rved BASIN dONNécncUT |

I'! iy N et s : : "_"'

ighs e :;-}- {54 - i "? ,

e

l

l s T E .
" RALEHE i
T | R

E;.'l

|
1
i
!

l
i._J,!

|

1;!

M

i
HE
Hill
i

.3_--_._7__.._.._.,1'__

SR | [ [ERGMING Rk AT HARwNA toN

12151 BIA .6 Bol Mt i 5 066, §TDlitibe8] Skk b 0.6 ﬂ.=j.=sa YRS

E

LR L

) \DOPTED| CURVE FOR]!"

g MAD: RIVER L AT-MDBUTH.

N ereel 11112 ;:_:Lze;'.’“f?st;’fhi'?! ii A

TS a7 i R st Gt ol Kl s a R 1 ARSI E 11N
RIS LA T[T ADOPTED CURVE FOR| il alT

v
LAt

L& OO NDOWO

L s ——— 'E - ;i :;; RN T 3 s it Bkl Hh

JES " SIS
1

AL T T
A 517,90, ML BiiiE bl
i T N R Tl M ! o !

{0 UL MADERIVER -AT-- WoC Dﬁrlbk :
I
H

VEH'?&HISTORIC FLObD, DATA (EST|
1l

PEAK DISCHARGE IN [,000 C.F.S.

M
BROBABILITY| |ADJUSTMENT !

TE’D _ ‘ |
W : r. H :-i 225_ i'l . h d;i—
TEETTT

f
i
i

e-l 31vd

02051 2 5 10 20
PERCENT CHANCE ANNUALLY




ELEVATION IN FT. N.GV.D.

STAGE IN FEET RELATIVE TO JUNE 1982

452
ss0| EL.2 46007 "~
%]
Q)
.
o
|
Ll
Ly
2
]
-
)|
aspl: L
o ! 2 3 4 5 &

DISCHARGE IN 1000 C.F.S.
INDEX STATION 23 +950

S50FEET UPSTREAM FROM FROST ROAD BRIDGE
D.A.= |17.4 SQ.MI.

02051 2 5 0 20 50

PERCENT CHANCE ANNUALLY

INDEX STATION 23 +950
S50 FEET UPSTREAM FROM FROST ROAD BRIDGE

ELEVATION IN FT. N.GV.D.

STAGE IN FEET RELATIVE TO JUNE 1982

.
£
T
: Lz
=8 TETTTT
-
77| S
asa &
o ! 2 3 4 5 &
DISCHARSE IN 1000 C.F.S.
INDEX STATION 26435
IBOC FEET DOWNSTREAM FROM SHARON ROAD BRIDGE
DA = IT.4 SO M|
: 5 e m
v 4
+2
0
-2 m :
‘ T MODIFIED BY PLANB"
B :wbo\<' LOCAL IMPROVEMENTS |
) Ui IREQGOMMENCED) " @
! MODIFTED ‘BY PLAN A"
-8 =7 CHANNEL T IMPROVEMENTS

22051 2 5 W0 20 50
PERCENT CHANCE ANNUALLY

INDEX STATION 26 +435
I800 FEET DOWNSTREAM FROM SHARQN ROAD BRIDGE

ELEVATION IN FT. N.GV.D.

STAGE IN FEET RELATIVE TO JUNE 1982

T e

3 . B‘(‘!'P[.-AN-QILOCAEJ\Q“"W

~ MPROVEMENTS .._J°%
. (RECOMENOED) ; . :

3 ! 2 3 4 5 &
DISCHARGE IN 1000 G.F.S.
INDEX STATION 27 +665

560 FEET DOWNSTREAM FROM SHARON RQOAD BRIDGE
D.A.= IT.4 SQ ML

1 ' NATURAL

{RECOMMENDE e
MOBIFIED BY PLAN A"
_CHANNEL IMPROVEMENTS

;' "-'-.n

oz2051 2 5 ¢ 20 50

PERCENT CHANCE ANNUALLY

INDEX STATION 27 +665
560 FEET DOWNSTREAM FROM SHARCN ROAD BRIDGE

DEPARTMENT OF THE ARMY
HEW ENGLAND DONSIOH
CORPS OF ENGIKEERS
WALTHAR, WASS.
HOUSATONIC RIVER BASIN
MAD RIVER
WOOOTICK AREA
WATERBURY, CONNECTICUT
STAGE DISCHARGE CURVES
AND
STAGE FREQUENCY CURVES

HYDRO ENG. SECT.

PLATE I-4




NE265,200
N2E63,000
N264,800

o
<
=«
T
©
o
z

R e ——4

u

APPROXIMATE. LIMITS, .

e + + = 1% CHANCE (I00YR) Flogg” -

[P s

! ”~r
. 0 . i e STk,
) . Binlies A T
e . Ed . S~ - * S,
A - ) s S ‘ N
2 - Ny L . B
A SN \ ' RN
0ot : - .
/ - "’,Q Cees ! ‘_.-\' t -«) - Ciass [ stone " ‘\\ .
S ! i q\\") ’ (\ ' = profection, . -~ ~ N
r‘ 7Y 7 B {\ ﬁ""\(‘\m"‘"‘m % .\"\ : -
P f-: ’, s 5 /“1 N ﬂop,.fo,, =2y - T N
; ‘_,." i ’ \ o ) g " g oo
VA S dd,o L~ NS .
AT & ' .
Sy v Lﬂ_ e T of"'ca w,g/,
E530.60C :',.’-’ A N ~ Ny £ A L A
— : i 3 -+ P o = =N ~
‘\ s S PE A0 | 8 *E
' ’ 0 Lo g Mbal
\ B ! 7 .
L o, ::j’ “‘{’,)Jg I3 3 C—(— N
LT Makeh existing " Stope s lom 2 ‘.' o
. ground slope - __3..\ 1 L
varies . o 5o e
: Lt g T~ J
P T~ = N r"P°/DBLw
l\ & //- . y/ﬁ.-), exrsting % ! \\\ £L' 4600 "H
\‘J\ ) ;:round :Iapc vorg(s"’ !zi ! i .
‘- . /

ES30,400

N264,400
NZG4,200
N264.000

Maick existing
ground: slepe va.-?fs

= T hialch exisbing

o grovnd. slope vaeres R S -
Ty N ")ﬂ‘\ ~Elg
- ‘\,,_ S-Sy
bt P - .
T, ;4, ~o Ty
) T TN ea
I >h AR N
4 [ -

=

(F:H fo ff 4500

~

ELEVATION IN FEET N.GV.O.

ELEVATION IN FEET H.GV.D.

24200 24100 24000 23900 23800 o 23600 23300 23400 3300 2320C

STREAM DISTANCE IN FEET ABOVE CONFLUENCE WITH NAUGATUCK RIVER

19503 13400

DEPAE“W'"‘"T OF THE ARMY
CORPS OF Dﬂlilm

HOUSATONIC RIVER BASIN
MAD RIVER

WATERBURY (WQCDTICKLCT

PLAN AND PROFILE NO. |

HYDRQ ERG. SECT.

PLATE 1-5




MATCH LINE

) .
(’65\.‘00 4“%&\ ‘%aﬂ:‘? ‘%?
o% a;%) %o
; PLAN "B"
' ’ _ APPROXIMATE LIMITS

v . .\“..l_
’ \ S } [~ 100YEAR FLOOD — EAR e
3 ; = P : : - e .
\G' PO ol e R SRR I
.- " 4 : I‘E_‘J‘ C 1” x \\ \/%C:l'.".'.j
3 £ DB
ﬁ—-m—?} POEEREN J 4" T 202
A ¢ Ty by A~ [ t"%
~ ¢\ Iy
] P [
Y o~ 7
¢ o
<, S
.

W\
WY
3

4 \_,,_‘{?‘.__::’,:

LT :
M s L{S"v:.___,)_‘(//',/ C:’_‘ - X
- : P 2

it ’//__’ }
Ve Y ,{"%J‘)/}(}"'

M

; ¥ i
- ~ T
N 92
SN e : — 202
. . )

NOTE:
SEE TEXT FOR DESCRIPTION
OF CHANNEL IMPROVEMENT
PLANS,

o8

=)
&

419 B < A Sl s il 470

: 7 BL. MENTS { RECOMMENDED PLAN]
vos| il INNEL WIDENING AND-DEEPENING(PLAN 'A')

1465

460 |--

ass Jass

g APPROXIMATE STREAMBED:
(L] " o .7.7 P
= asoll — as0
4
Y STREAMBED MODIFIED: -BY: CHANNEL ‘WIDENING - ANC DEEPENING: 2 DY
= 24500 24400 24300 24200
z
<
'; 44C 440 D"?‘E’:uﬂ‘&;éigF THE ARWY
w WALTHAN, MASS.
-
Y e s HOUSATONIG RIVER BASIN
MAD RIVER
430 430 WATERBURY (WOOOTICK), CT.
: e h ‘ 55 : : PLAN AND PROFILE NO. 2
25800 25700 25600 25500 25400 23300 25200 2500 25000 24900 24800 24700 24600
STREAM DISTANCE IN FEET ABOVE CONFLUENCE WITH NAUGATUCK RIVER HYDRO, ENGR. SECT.

PLATE I1-6




ELEVATION IN FEET NGV D,

1,400

025

oo

B

-
=

o

APPROXIMATE
1% CHANCE (IOOYR) FLOOD

PLAN "B" MODIFIED FLOOD

B
~
. !
f \\\ Hofch\\\ “
\ W exssting >
, -
\\ N ground, sfope
N yvaries

Mateh existing

~ grownd, slepe var:es j:} - ~ .
J_._\'___F,_-:‘ﬁ__{:ﬂ_f\ L /

\Hﬁﬂpﬁﬂo\mf): l /r

-
R |

Malch existing grovnd,

slope vories

465

450

455

4350

440

435

a3kt

27400

21360

27200

270

27000

26900

26800 26700 26600 263500 26400 26 300 26200 e

STREAM DISTANCE IN FEET ABOVE CONFLUENCE WiTH NAUGATUCK RIVER

26000

445
25800

2052

HYQRQENG. SECT.

DEPARTMENT OF THE ARNY
NEW ENGLAND

HOUSATORIC RIVER BASIN

MAD RIVER

WATERBURY (WOODTICK), CT.

PLAN AND PROFILE NO. 3

PLATE !-7



31 892

=

2.5

ELEVATION [N FEET N.GV.D.

_W‘J

.y ==

SHARON ROAD

%

\]
>
Q

X

APPROXIMATE L IMITS

PLAN “8" MODIFI

ED FLOCD

STREAM DISTANCE IN FEEY ABCVE CONFLUENCE WITH NAUGATUCK RIVER

478

4TO

SEE TEXT FOR DESCRIFTION OF
CHANNEL IMPROVEMENT PLANS.

g2

2221

DEPARTMENT OF THE ARMY
HEW ENGLAMD

CORPS OF ENGINEERS
WALTHAM, MASE.

MAD RIVER

HYRRO, ENSR, SECT,

HOUSATONIC RIVER BASIN

WATERBURY (WOODTICK),CT.

PLLAN AND PROFILE NO. 4

PLATE I-8



SECTION 2
ECONOMIC & SOCIAL ANALYSIS



Mad River, Waterbury, Connecticut
(Woodtick Area)

Appendix 2

Economic and Social Analysis

December 1985

Marianne N, Matheny
Regional Economist

New England Division
Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02254-9149



Table of Contents

Purpose of Study 2-1
Base & Future Conditions 2-2
Economy 2-3
Population & Social Conditions : 2-7
Land Use 2-11
Economic Analysis 2-13
Methodology 2-13
Without Plan Conditions 2-14

- Calculation of Flood Damages }
. = Estimation of other flood related costs
With Plan Condition 2-20
Alternative Flood Improvement Plans
~ Annual Benefits
- Annual Costs
Economic¢ Evaluation and Conclusions 2=-24



Tables

Table 1:
Table 2:
Table 3:
Table 4:
Table 5¢
Table 6:
Table 7:

Table 8:

Table 9:
Table 103
Table 11:

Table 12:

Mad River, Waterbury, Connecticut (Woodtick)
Summary of Flood Damages to Structures

Industry of Employed Persons
Waterbury, Connecticut

20 Largest Employees
in Waterbury

Hours and Earnings in
Manufacturing Industries

Population Figures and Projections
for Central Naugatuck Valley Region

Population Characteristics
Waterbury and CNVR

Land Use in Waterbury and Wolcott, CT:
Acreage and Percentage of Zoned Land

Recurring Damages Woodtick Area:
Relationship of Probable Flood Events to
Expected Flood Losses

Sample Calculations for Annual Damages
in Flood Zone #3 '

Annual Benefits for Alternative Flood
Protection Plans (Woodtick Area)

Annual Costs of Alternative Flood
Protection Plans (Woodtick)

Mad River, Waterbury CT, Woodtick Area
Economic Evaluation

2~-ii

2-2

2-9

2-10

2-13

2-18

2-19

2-22

2-23

2-24



Purpose of Study

This study is undertaken to determine the economic feasibility of
three alternative plans for flood protection along the Woodtick section of
the Mad River in Waterbury, Connecticut. The plan recommended for
implementation is the one which exhibits the highest net benefits in
conjunction with acceptable levels of flood protection.

The Study Area

The Mad River is located in Waterbury, Connecticut, a city in west-
central Connecticut about 20 miles north of New Haven and 25 miles
southwest of Hartford. The Mad River originates at Cedar Swamp Pond (in
Wolcott) and flows in an erratic southwesterly course about 11 miles. The
Woodtick area is located 3 miles upstream from the mouth of the Mad River
and between Sharon and Frost Road Bridges. The drainage area at this
location is about 17 square miles.

Flooding conditions have continued to be aggravated by development
along the above area. According to some studies, flood stages experienced
in June 1982 were up to 3 feet higher than the August 1955 floocd of
record.,

It is important to stress that the city of Waterbury be aware that
further development along this reach of the Mad River would cause higher
damage costs to the already existing buildings,

Population losses have encouraged Waterbury to change some of its
zoning regulations to extend development to the suburban edges of the
city. Multi-family dwellings (particularly condominiums) have become a
popular alternative to either inner city housing or more costly suburban
housing in surrounding communities. This strategy has been somewhat
effective in bringing population back within city limits. At present,
however, there is a growing movement to place a moratorium on condominium
building mainly because of inadequate traffic access to and from the newly
developed areas.



Table 1

Mad River, Waterbury, Connecticut (Woodtick)
Summary of Flood Damages to Structures

Study Area Dwelling Units
Buildings Dwelling Likely*to receive
Units damage
Reach 1
Regidential:
Single Residences 5 5 2
Commercials 0 0 0
Industrial:? 0 0 0
Reach 2
Residential: B
Apartments 7 56 56
Single Residences 10 10 ' 10
Commercial? 0 0 0
Industrial: 0 0 0
Reach 3
Residentials :
Apartments 16 307 - 87
Condominiums 10 114 80
Duplex 1 2 0
Single Residences 4 4 4
Commercial? ' 1 1 1
Industrial: 1 3 3
Total: 55 502 243

* based on flood event similar to June 1982

Base Line Conditions

Woodtick is located in the east suburban section of Waterbury,
Connecticut., Waterbury has a population of 103,266 and is the fourth most
populous city in the State. The city is classified as a "labor surplus
area" which means that its relatively high unemployment status qualifies
the area for preference in bidding on Government contracts.

Located in the west central Naugatuck Valley, Waterbury was one of
the more economically depressed regions in the State during the 1960's and
1970's. Within the last few years, however, Waterbury has made a great
deal of economic progress through the use of urban rehabilitation money
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and efforts by city government to attract a diversity of light
manufacturing firms and land developers. Waterbury had been, up to this
point, a one industry city, highly vulnerable to plant closings and
business cycles.

Economy

Waterbury's economic history parallels many other small industrial
"river" cities in New England. The Naugatuck River runs through the
center of the city creating a valley from which sharp and rocky hills rise
on either side of the river. This rocky terrain made Waterbury an unsuit-
able candidate for farming and therefore encouraged the development of
small industry earlier than in many New England cities.

Waterbury developed into an important industrial center by the late
1700's, producing silver and tinware, brass buttons and lamps. By the mid
1800's, the city expanded its manufacturing capacity through the
widespread mill system and became one of the world's largest producers of
fabricated metal, metal alloys and precision metal parts.

Manufacturing began to decline in the area by 1970. "Between 1970
and 1984, Waterbury lost approximately one third of its heavy manu-
facturing jobs (metals, chemicals, rubber and plastic products). In
1970, just under 50% of non-farm workers were employe? by manufacturing
firms. By 1984, the percentage had dropped to 34%." ! “Most of these job
losses were particularly severe because they are among the highest paying
factory jobs and have traditionally contributed a great deal to the local
economy. This is cited as one of the reasons that Waterbury's economy has
been so depressed over the last decade.

Table 2 shows the percentage and number of persons employed in the
various sections of Waterbury's economy in 1980, Table 3 is a list of the

20 largest employers in Waterbury and Table 4 gives a sampling of wages in
the different areas of manufacturing in the region.

1/1986 Annual Planning Information Guide - Connecticut Labor Dept.
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Table 2

Waterbury, Connecticut /
Industry of Employed Persons 1

Total
Number
Employed Persons 16 yrs and over 45,386
Agriculture 172
Forestry and Fisheries , -
Mining 8
Construction 1,331
Manufacturing 18,410
Non-durable goods 3,237
Food and kindred products : 453
Textile mill and finished textile products 1,002
Printing, publishing, and allied industries 815
Chemicals and allied products 480
Durable goods 15,173
Furniture, lumber and wood products 305
Primary metal industries 2,384
Fabricated metal industries 3,630
Machinery, except electrical _ 1,768
Electrical machinery equipment and supplies 1,768
Transportation equipment 1,345
Transportation, Communications & Other P.U. 2,223
" Railroads 38
Trucking service and warehousing 452
Other transportation 622
Communications 598
Utilities and sanitary services 513
Wholesale trade ‘ 1,576
Retail trade 6,364
General merchandise stores 915
. Food bakery and dairy stores 1,224
Automotive dealers and gasoline sta. 597
Eating and drinking places 1,422
Finance, insurance and real estate 1,927
Banking and credit agencies 1,059
Insurance, real estate and other finance 868
Services 11,226
Business services 962
Repair services 561
Private households : 194

Other personal services 799

1/Source - 1980 Census

Percentage

100
3%

012
2.9:
40.52
7.12
2.5%
2.2%
1.8%
1.05%
33.42
+62
5.25%
7.9%
3.892
308.91
2.9%
4.89%
.08%
<992
1.4%
1.3%
1.1.%2
3.4%
14.%
2.0%
2.6%
1.3%
3.1Z
4.2%
2.3%
1.9%
24.7%
2,1%
1.2%
4
1.762



Entertainment and recreation services 223

Professional and related services 8,487
Hospitals 2,485
Health services, except hosp. 1,797
Elementary and secondary schools and coll. 2,741
Other educational services 105
Social serv., relig & membership organizations 960
Legal, engineering, and other prof. serv. 399

Public Administration 2,149

5%
18.6%
5.4%
3.952
6.04%

0023%

2.1%
-87%
4.73%



Table 3%

20 Largest Employers in Waterbury, Connecticut

Range of

Employment _

1. Century Brass Products ' 1,000 +
2., Colonial Bankcorp, Inc. ' 1,000 + .
3. St. Mary's Hospital 1,000 +
4, Waterbury Hospital 1,000 +
5. Bristol Babcock, Inc. 500~999
6. Mattatuck Mfg. Co. 500-999
7. Southern New England Telephone 500-999
8. Anamet . 250-499
9. Anchor Fasteners, Division of Buell, Inc. 250-499
10. Besco Manufacturing 250~499
11, Condiesel Mobile Equipment 250~499
12, Connecticut Light & Power Co. 250-499
13. Duracell International Battery Technology Co. 250-499
14, Haydon Switch and Instrument Ins, 250-499
15. Hemingway & Bartlett Mfg. Co. 250-499
16, Sears Roebuck 250-499
17. Sherwood Medical Industries 250-499
18. Sperry Gyroscope Corp. 250~-499
19, Waterbury Buckle Co. 250-499
20. Waterbury Industrial Commons 250-499

*Sources Waterbury Chamber of Commerce
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Table 4

Connecticut Labor Department
Hours and Earnings in Manufacturing Industries
1984 Annual Averages
Waterbury Service Delivery Area

Average Average  Average
Waterbury Weekly Weekly Hourly
Service Delivery Area : Earnings Hours Earnings
Total Manufacturing $342.17 43.7 $7.83
Food 578.28 60.3 9.59
Textiles and Apparel 234,06 41.5 5.64
Chemicals, Rubber, Plastic Products 531.06 45,9 11,57
Primary Metals 462,62 48.8 9.48
Brass 504.44 50.8 9.93
Fabricated Metals 358.02 44,2 8.10
Machinery 368.47 45,1 8.17
Electrical Equipment 262,04 40.5 6.47
Instruments and Related Products 395.73 41,7 9.49
Other Manufacturing 300.42 41.9 7.17

Source: Current Employment Statistic¢s Program

According to studies written by the Central Naugatuck Valley Regional
Planning Agency, heavy industry is in decline in Waterbury; however,
employment will shift toward employment in more diversified light manu-
facturing industries (particularly in electronic equipment) as well as
expansion in the non-manfacturing sector, These new jobs will be in the
retail trade and service sector, specifically in health services, business
services, food stores, and eating and drinking establishments. An overall
employment loss is not indicated here, merely a shift in the economic base
of the area.

Population and Social Conditions

According to the 1980 Census, Waterbury has an approximate population
of 103,266, This represents a decline of 4.4 since 1970. During this
same period, however, the Central Naugatuck Valley Region experienced

population growth at a rate of 6.4% and from 1980-1984 the region grew at
a rate of 3%,

The overall growth of the region and the out migration from Waterbury
" has manifested itself in the rapid growth of neighboring suburban towns.

For example, Southbury grew at an %ncredible rate of B80.3% between 1970
and 1980 while Oxford grew 48.1% 1 during the same decade. Both towns
are continuing to grow but at much less rapid rates during the 1980°'s.
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Population projections show a gradual decline in Waterbury population
from 1985 through 2000. This reflects a continuing trend toward
suburbanization despite the availability of affordable hous;ng in
Waterbury through city revitalization efforts.

Table 5 compares population between Waterbury and 12 other municipal-
ities between 1960 and 2000.

Y Source: Profile of CNVR - Council of Governments, Central Naugatuck
Valley, 1985.
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Table 5

1960-2000 Population Figures and Projections for Central Naugatuck Valley Region

1970~ 1980- 1990-
Municipality 1960 1976 1980 1985 1990 - 1995 2000 1960-70 1970-80 1980 1990 2000
CNVR 195,512 223,211 237,385 243,800 250,900257,100 262,500 14,2 6.4 6.4 5.7 4.6
Waterbury 107,130 108,033 103,266 102,000 100,800100,000 99,200 0.8 -4 .4 4.4 =2,4 ~l.6
Remainder of
Region 88,382 115,178 134,119 141,800 150,000157,100 163,300 30.3 16.4 16.4 11.9 8.8
Beacon Falls 2,886 3,546 3,995 4,100 4,300 4,500 4,600  22.9 12.7 12,7 1.6 7.0
Bethlehem 1,486 1,923 2,573 2,900 3,200 3,500 3,700 29.4 33.8 33.8 24.4 15.6
Cheshire 13,383 19,051 21,788 23,200 24,50025,300 26,100 - 42.4 14.4 4.4 12.4 6.5
Middlebury 4,785 5,542 5,995 6,200 6,400 6,500 6,600 15.8 8.2 8.2 6.8 3.1
Naugatuck 19,511 23,034 26,456 28,000 29,50030,800 32,000 18.1 14.9 14.9 11.5 8.5
Oxford 3,292 4,480 6,634 7,900 9,200 10,600 11,900 36.1 48.1 48.1 38.7 29.3
Prospect 4,367 6,543 6,807 6,900 6,900 7,000 7,000  49.8 4.0 4,0 1.4 1.4
Southbury 5,186 7,852 14,156 15,800 17,60019,200 20,700  51.4 80.3  80.3 24.3 17.6
Thomast on 5,850 6,233 6,276 6,300 6,400 6,500 6,500 6.5 0.7 0.7 2.0 1.6
Watertown 14,837 18,610 19,489 20,000 20,80021,200 21,600  25.4 4.7 4.7 6.7 3.8
Wolcott 8,889 12,495 13,008 13,100 13,30013,400 13,500 40.6 4.1 4.1 2.2 1.5
Woodbury 3,910 5,869 6,942 7,400 8,000 8,600 9,100 50.1 18.3 18,3 15.2 13.8
State 2,535,234 3,032,217 3,107,576 3,179640 3,258,2303,323,9603,379,98019.6 2.5 2.5 4.8 3.7

Source: Figures from 1970, 1980 U.S. Census Bureau. Population Projections from Central Naugatuck Valley Regional Planning
Agency Memorandum 12188.



Table 6 compares selected
region.

Number families
headed by woman
{nc spouse)
Percentage:

Median Income
Households:
Per capita income

Number below poverty level

Percentage!

Racial & Ethnic
Characteristics

White: number
Z of total

*

population characteristiecs of Waterbury with the

.CNVR - Central Naugatuck Valley Region

Black: number
% of total

Population of Spanish
Origin: number
percentage

Persons per gross acrel

Table 6 1/
Remainder
Waterbury of CNVR
6,692 4,450
17.6 9,9
$14,865 $18,897P
86,450 $7,649P
14,258 6,075
14.1 4.6
86,263 131,675
83.5 98.2
12,023 1,316
11.6 .98%
6,912 1,284
6.7% .96%
5.57 .79

Tota
CNVR%

11,143
13.4

$18,587
$7,557

20,333
9.6

217,938
91.8

1/ All statistics compiled from Tables from CNVR Profile, 1985. Some

percentages were calculated using figures from these tables.

obtained these figures from the 1980 Census.

CNVR

* Ranked #1 percentage in a comparison with the 12 surrounding municipal-

ities.

b Averages
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The above chart shows that Waterbury is substantially poorer than the
surrounding communities or the region as a whole. While the entire region
has just under a 10% population living below the poverty level, this
figure is heavily influenced by the proportion Waterbury contributes to
the statistic. The percentage of population in Waterbury living under the
poverty level is 14.1% compared with 4.6% in the 12 municipalities in the
region, excluding Waterbury. In addition, both the household median
income and per capita income for Waterbury are lower than the rest of the
region. This comparison is useful in explaining the changes in land use
in Waterbury over the last 5-10 years.

Land Use

Any change in the use of land in a flood plain can effect flood
control dramatically. For this reason, it is important to observe
development trends in both Waterbury and Wolcott, which contain the flood
basin.

Waterbury

For the last several years, there has been pressure on Waterbury to
develop land in the outlying areas of the city, closest to the suburbs.
In addition, this development has been directed toward multi-unit
residential building, particularly apartment and condominium development.

According to the Connecticut State Department of Housing, Waterbury
led the State in the number of new housing units authorized for con-
struction during 1985 with a total of 999 units approved. Many zoning
changes occurred in Waterbury between 1980 and 1983 converting low density
residential zones (single family housing) into higher density residential
zones. This enabled Waterbury land developers to capitalize on the
rapidly growing demand for smaller more affordable housing units. The
overwhelming majority of the 999 units authorized to be built during 1985
were condominium units. Many of these units were sold to people from
outside Waterbury and its suburbs.

The Office of City Planning in Waterbury cites several reasons for
such rapid development. First, real estate prices in all of the suburbs
of Waterbury have sharply increased over the last decade. Growth in these
areas is restricted because of large minimum lot requirements so as demand
grows the price is bid up on the limited supply of lots and homes. For
example, in 1980 the median price of a home in Oxfffd was $78,000, in
Southbury it was §82,600, and in Woodbury $86,500. Each of these
figures represents an increase of over 200% since 1970. .

lMedian Value of Specified Owner Occupied Housing Units in CNVR by
Municipality 1960-1980, Table III El: Profile CNVR, 1985
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A second reason cited is the growing demand for housing generated
from outside the Waterbury region, specifically from Danbury and lower
Fairfield county. The Waterbury area is now more accessible to these
regions because of improvements in the highway system. Over the past
decade, Waterbury has experienced an out migration of its population to
the nearby suburbs. It is hoped by city government officials that
condominium development will attract population back into Waterbury
broadening its tax base.

The higher cost of housing has also increased demand for apartment
units. Waterbury has a larger proportion of renter occupied units than
the surrounding municipalities. A report written by the Central Naugatuck
Valley Regional Planning Agency states:

"53% of Waterbury's units were renter occupied in 1980, while 21X
were in the suburban portion of the CNVR. The suburban towns with the
greatest proportion of rental housing were Naugatuck (35%), Woodbury
(33%), and Thomaston (29%). Prospect, Wolcott, Southbury, and Middlebury
had the least with only 9 to 11% of their occupied units being rented.
Prospect and W71cott both showed a decrease in rental housing over the
last decade."! '

The Waterbury Planning Office reports that many commercial and
industrial zone changes are being prompted by this high demand for
residential property. There have been sections of land zoned for
commercial or industrial park use that have been rezoned for moderate
density residential building. A higher level of return in a shorter time
period can be realized from such residentially zoned property in Waterbury
than it can for industrial or commercial use at the present time,

Land use along the Mad River between Frost Road and Sharon Road
reflects this trend toward higher density residential development with 477
of the 498 residential units being apartment and condominium units.

Almost all land in the study area has been built upon at this time.

Wolcott

In Wolcott, land use is more restricted because of the limited number
of sewer lines and the lack of a water network within the town. A
moratorium on multi~family housing has been voted in changing the
regulation on minimum plot size from 5 acres to 15 acres for apartments
and condominiums and only where there are existing sewers. The bulk of
residential property in Wolcott is zoned for single family or duplex homes
with a lot requirement of 1-1/2 acres.

1Profile of CNVR

2-12




Some of the Mad River basin area is zoned for industrial park usage
and there is also a long strip alongside the river zoned for commercial
use. This area remains largely underdeveloped, but there is a great desl
of speculation that some industrial park land could be rezoned for
residential use. At the present time, however, there have been few
applications for building in this area. Wolcott's zoning officer has
indicated that development will most probably be very siow and highly
restricted because of the town's absence of an adequate municipal
infrastructure to facilitate population expansion at this time.

Table 7 is a summary of proportionate land use by category in both
Waterbury and Wolcott,

Table 7

Land Use in Waterbury and Wolcott, Connecticut
Acreage and Percentage of Zoned Land

Waterbury Wolcott
Acres Percent Acres Percent
Residential 5,753 3l. 2,697 19,.9%
Manufacturing 81719 4,7 137 1.0
Trades and Services 984 5.0 243 2.0
Cultural, Entertainment '
and Recreation 680 3.7 111 .8
Transportation, Communi- . '
cations and Utilities 575 3.1 220 3.1
Agriculture 62 o3 419 3.1
Resource Production
and Extraction 149 8% 209 1.5
Underdeveloped, Unused,
Reserved Water Areas 9,473 512 9,493 70.12
Total 18,555 1002 13,529 100%

Source: Central Naugatuck Valley Regional Planning Office

Economic Analysis

Methodology

This economic study is based on procedures accepted by the U.S. Army
Corps of Engineers for evaluating benefits and costs to national economic
development (NED). They are used here specifically to establish the most
efficient use of Federal and local funding in reducing flood losses to the
Woodtick area. Three alternative plans are evaluated in this analysxs.
Procedures and regulations for the above have been estab11shed in the
following referenced document:
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U.S. Army Corps of Engineers, Plannigg Guidénce Notebook, Regulation
No. 1105-2-40 Planning - Economic Considerations, Section IV - NED
Evaluation Procedures: Urban Flood Damage.

The economic analysis is accomplished by first determining the
economic justification for each alternative plan. Benefits and costs are
made comparable by conversion in an equivalent annual basis using a rate
of interest (8 5/8%) employed in the evaluation of all Federal water
resource projects. Costs and benefits are then expressed as average
annual amounts over the duration of the project life which is 50 years.
All dollar values are expressed in 1985 prices. If a project is econom-
ically justified, then annual benefits should equal or exceed annual
costs. Finally, net benefits (benefits minus costs) for each alternative
are calculated and compared. The alternative yielding the highest net
benefit figure is considered the most efficient plan for allocating
Federal and local resources.,

Without Plan Conditions

Flood Damages

As stated earlier, the specific area where flooding occurs is a one
mile section of the Mad River between Frost Road Bridge and Sharon Road.
There is substantial development along both sides of the river in the
study area with a total of 502 dwelling units contained in 55 buildings;
477 of these are apartment and condominium units (see Table 1).

Under the existing area of development, a flood event similar to the
June 1982 event would cause an estimated $2,168,000 in flood losses to the
study area.

The June 1982 flood was estimated to have a peak discharge of 3,500
cubic feet per second (cfs) at the Mad River Dam located about 4,000 feet
downstream of Frost Road Bridge. This is estimated to be a 70 year
frequency flood. Peak flows for the 100 year frequency flood were
estimated at 4,000 cfs.

A 1978 Flood Insurance Study which was the basis for Waterbury's
participation in the National Flood Insurance program, divided Waterbury
into specific flood hazard zones. Most of the study area was given a
designation of AS, a classification as a Special Flood Hazard Area (SFHA)
susceptible to inundation by the 100-year flood. The remaining portion of
the study area is classified as a zone B and lies further back and at
higher elevations between the limits of the SFHA and the 500-year -
floodplan.

Basically, the history of development along the study area involves
more intensive land use on the river channel over the last 15 years. The
1971-72 construction of the Naugatuck Valley Mall on low lying wetlands
adjacent to the river was the first commercial development to be placed in
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the area. The Mall, however, is not actually in the study area. Royal
Crest Estates, a large apartment complex, also adjacent to the river, was
built a few years later. During construction of this complex, 1,000 feet
of the channel was widened and straightened to 50 feet. Valley Mall
Manor, a group of 7 buildings providing housing to the elderly, was also
built at this time at one of the lowest lying portions of the river (in
reach 2). Finally, there has been a proliferation of condominium and
apartment construction on land bordered by the Mad River, Woodtick Road,
Sharon Road, and Prescott Terrace.

The June 1982 flood caused considerable damage to residential
property. Sharon Road Bridge was closed to traffic and 100 elderly people
were evacuated from low lying Valley Mall Manor. Damages from flooding
and seepage. Many single family units and some multiple family units
received damages to basements including heating systems and stored
itemgs. Most of the multiple family units received the worst damage
because they are without basements (constructed on foundation slabs) and
firat floor damage occurred to carpentry, appliances and furniture.

Damage Survey

A damage evaluator from the New England Division of the Corps of
Engineers conducted a survey of damages to properties lying within the
flood region. He inspected properties and interviewed the property owners

and/or managers to estimate dollar amount damages associated with the June
1982 flood. : :

This survey was added to in December 1985 and 3 more buildings were
included. Damage estimations were based on the previous survey and were
ad justed according to the distance from the river and elevation of the
site,

In addition to the figure for direct damage to structures, estimated
losses attributable to temporary relocation were added in for apartments
and condominiums. This procedure was followed to list damages in 1 foot
increments for a flooding range of 3 feet above and 4 feet below the level
of the June 1982 flood.

The survey showed that for a flood similar to June 1982 an estimated
2.6 million dollars in damages would be incurred collectively for 143
apartment units, 80 condominium units, 16 single-family residences, 1
commercial building, and -3 light industrial concerns. Commercial and
industrial losses were less than 2% of total losses. No damage to public
property occurred nor is any anticipated over the assumed range of
flooding.

* I3 - »
Reconnaissance Report = Local Flood Protection, Mad River, Waterbury,
Connecticut, November 19833 Army Corps of Engineers NEDPL-PS
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Average Annual Damages W/O Plan

Index Station #1 $2,600

Index Station #2 22,100

Index Station #3 195,900
| $720,600"

Average Annual Damages W Plan

Alternative A

Channel Improvements

Index Station #1 300
Index Station #2 1,100
Index Station #3 38,800
40,200
Average Annual Benefits
Alternative B Damages W/0 Plan
. Damages W Plan
Local Improvements
Index Station #1 300 Sample calculation:
Index Station #2 3,300 Alternative 1
Index Station #3 14,900 W/0 Plan 220,300
) 78,500 W Plan 78,500
141,800
Alternative C
Levees and Floodwalls
Index Station #1
Index Station #2
Index Station #3 - 43,200
43,200

Alternative A - Channel Improvements

Represents an 82% reduction in expected flood damages over the
natural condition. ’

Alternative B - local Improvement

Represents 64% reduction in expected flood damages over the naural
condition.

Alternative C - Levees and Floodwalls

Represents an 80% reduction in expected flood damages over the
natural condition.
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Recurring Losses

Recurring losses are those potential flood damages which are expected
to occur at various flood stages given present land development in the
flood plain. The damage survey is used to produce an array of dollar
value losses corresponding to each elevation of flooding (in 1 foot
increments)., These flooding elevations are displayed according to their
probability of occurrence using either a 100-year event or an historical
flood measured in the recent past, as a starting point. These frequency
losses are computed for each zone of the study area. Table 7 shows the
relationship of probability of occurrence to expected flood losses.

*Al1 figures rounded
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Table 8

Mad River, Waterbury, Connecticut (Woodtick)
Relationship of Probable Flood Events to
Expected Flood Losses
(in $1,000"s)

Zone 200 yr 100 yr S0 yr 25yr 10yr 5 yr
Event Event Event Event Event Event
(.5%) (12) (2%)
Reach #1 93 56 37 10 7 3
Reach #2 1500 675 150 3 2 1
Reach #3 5772 3068 1515 716 265 135 ,
Total 7365 3799 1702 729 274 139

Annual Losses

Annual losses are obtained using the above information. Expected
annual figures are calculated by averaging damage figures between 2
probability intervals and multiplying this average by the difference
between the same two intervals.

The potential annual damages are the summation of all the expected
values in the "annual damages" column for each flood zone (or reach). The
Woodtick area is divided intc 3 flood elevation zones. These three
sections comprise one quarter, one half and one quarter of the river in
the study area. Flood zone #3, which is 560' downstream from Sharon Road
Bridge incurs almost 90% of the total "expected' annual damages of the
study area (195,900) annually). The total potential losses for the
Woodtick 4area are $220,300. Table 9 illustrates the calculations uged to
obtain annual losses for one flood zone.
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% of Chance
.05 (.0005)
( 0002-00005 )
«20 (.002)
(.0025-.002)
.25 (.0025)
{.005~,0025)
.50 (.005)
(.01-.005)
1.00 (.01)
1.25 (.0125)
1.5 (.015)
2.0 (.02)
3.0 (.03)
4.0 (.04)
5.0 (.05)
10.00

20.00

30.00

40.00

50.00

60.00

80.00

100.00

Tﬁble 9

Sample Calculations for Annual

Damages in Flood Zone #3

Frequency in years

.10
+20

.20

2,000
(.0015)
500
(.0005)
400
(.0025)
200
100
(.0025)

(.0025)
(.0050)
(.01)
(.01)
(.01)

- (.05)
10
(.10)
5
(.10)
31/2
(.10)
2 1/2
(.10)
.2

12/3
(.5)
11/4

1

Damages Annual
{in $1000's) Damages($)

11,730

x 11,730 = $17,595
11,730

x 11,033 = 5,517
10,335

x 8,054 = 20,134
5,772

x 4,420 = 22,100
3,068

x 2,883 = 7,208
2,698

x 2,513 - 6,283
2,328

x 1,921 = 9,608
1,515

x 1,240 = 12,400
. 965

x 841 = 8,410
716

620 = 6,200
524

x 394 = 19,725
265

x 200 = 20,000
135

x 110 = 11,000
85

x 77 = 7,700
69

x 65 = 6,500
61

x 31 = 15,500
0

Total

*Rounded to 195,900 in calculations
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With Plan Condition

Alternative Flood Improvement Plans

There have been three plans established by the Plan Formulation
Branch for improving flooding conditions in the study area. Plans A and B
both employ channel modifications to increase the capacity of the river in
order to lower flooding elevations. Plan C would use a flood wall to
protect a specifiec reach of the Mad River against flooding elevations up
to the level of a 100 year flood.

Plan A

Channel Modifications

Modifications made to one mile of channel from Sharon Road downstream
to just below Frost Road. This would provide improved protection to the
entire study area.

Plan B

Localized Channel Modifications

Modifications would involve widening the existing channel along two
areas of the Mad River totaling 1,270 linear feet. These areas have been
determined to be the most restricted areas in the reach and are located in
the vicinity of Frost Road Bridge near Boufford Avenue.

Plan C

Levees and Floodwalls

Construction of a floodwall from Sharon Road Bridge downstream for a
distance of 1800 feet. Would protect properties within this reach against
a level of flooding caused by a 100 year event.

Benefit Analysis

Benefit analysis attempts to measure the net contributions to
national economic development (NED) associated with each alternative plan
for flood protection in the Woodtick study area. Urban flood benefits can
be calculated in three categories:

1. Inundation reduction benefits - are calculated on the basis of
increased income to existing operations from a reduction in costs
and damages.
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2. Intensification benefits - calculated on the basis of increased
income to the area if the floodplazn 1mprovements help to 1ncrease
or intensify the operations of existing industries (businesses).

3. Location benefits — are calculated on the basis of increased
' income to the area (including rent) if floodplain improvements
increase economic activity in the area (i.e. add new business).

Intensification and location benefits were excluded as benefit
categories here because no new or expanded land use is anticipated as a
result of any of the improvement plans.

Inundation benefits can be calculated in the following categories:

1. reduction in f£lood damages
2. reduction in fleod insurance overhead

Reduction in flood damages - An event similar to the June 1982 flood
would cause an estimated $220,600 in physical and non-physical damage to
property in the study area. These losses would be incurred primarily by
owners of residential property. Average annual benefits for each plan
would be the difference between annual damages without a plan, or
$220,600, and any residual damages associated with each alternative. See
Table 10.

Reduction in flood insurance overhead

A national cost of the flood insurance program is its
administration. Overhead costs include the average cost per policy,
agent commission, and cost of servicing and claims adjusting. National
benefits accrue from the savings associated with the reduced number of
flood insurance policies carried after implementation of a flood
protection plan. Savings for each alternative arg calculated by
multiplying the overhead cost per policy ($51.00) by the number of units
innundated (1982 is used) adjusted by the reduction factor associated with
each plan (see page 2-~16).

NFIP overhead savings:

Alternative A - Channel Improvements
243 units x 51.00 x .82 = $10,162 Rounded to $10,200.

Alternative B - Local Improvements
243 units x 51.00 x .64 = $7932 Rounded to $7,900.

Alternave C - Levees & Floodwalls
243 units x 51.00 x .80 = $9914 Rounded to $9,900.

*Based on 1984 FEMA figures. 1985 figures were not yet available.
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Table 10

Mad River, Waterbury, Connecticut = Woodtick Area

Annual Benefits for Alternative Flood Protection Plans

Average Average
Annual Annual
Damages Damages
Alternative Without With
Plans Plans Plan
Natural
Condition $226,600
A. Channel
Modifications $40,200
B. lLocalized
Channel Modifications $78,500
€. Levees and
Floodwalls $43,200
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Average NFIP

Annual Overhead

Benefits Savings Total
Benefit Benefits

$180,400  $10,200 $190,600

$142,100 $7,900 $150,000

$177,400 $9,900 $187,300



Annual Costs

Table 11 summarized the calculations for total annual cost under each
plan alternative by category. Annual maintenance and interest during
construction are included in addition to first costs. First costs include
contingencies and costs of engineering design, supervision and administra-
tion, First costs range from $1,055,000 (for localized modifications) to
$2,200,000 (for levees and floodwalls).

Table 11

Mad River, Waterbury, Connecticut - Woodtick Area
Annual Costs of Alternative Flood Protection Plans

Alternative Plans

A, Channel Modification

(1) First Cost 1,700,000
(2) 1Interest During Construction 47,300
(3) Investment Cost 1,747,300
(4) Interest Plus Amortization
50 yrs. @ 8-7/8%) 157,300
(5) Annual Maintenance Cost 5,000
(6) Total Annual Costs 162,300
B. Localized Channel Modifications -
(1) First Cost - . 1,055,000
(2) Interest During Construction 28,500
(3) Investment Cost 1,083,500
(4) Interest Plus Amortization
(50 yrs @ 8-7/8%) 97,500
(5) Annual Maintenance Cost 2,000
(6) Total Annual Costs 99,500
C. Levees and Fleoodwalls
(1) First Cost 2,200,000
(2) Interest During Construction 61,400
(3) Investment Cost 2,261,400
(4) Interest Plus Amortization
(50 yrs @ 8-7/8%) 203,600
(5) Annual Maintenance ’ 4,000
(6) Total Annual Costs 207,600

NOTE: First costs will be updated for Alternatives A through C to reflect
current real estate costs based on existing market conditions.
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Economiec Evaluation and Conclusion

Table 12 summarizes the benefits and costs of each alternative flood
plan for the Woodtick study area. All three plans meet the criteria for
economic feasibility, as each plan has a benefit cost ratio greater than’
one. The plan selected is the one exhibiting the highest net benefits
{benefits minus costs) and therefore, maximizes economic efficiency to
national economic development (NED).

Plan B, localized channel modifications, represents the highest
annual net benefits to be obtained from a flood control project in the
Woodtick area with an annual net benefit of $50,500.

Table 12

Mad River, Waterbury, Connecticut - Woodtick Area
Economic Evaluation

Alternative Annual Annual Benefit-Cost Net
Plans Benefits Costs Ratio Benefits
A. Channel Modifications 190,600 162,300 1.2 28,300
B. Localized Channel

Modifications ‘ 150,000 99,500 1.5 50,500
C. Levees & Floodwalls 187,300 207,600 «90 Negative
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1, PERTINENT DATA

a. Purpose
Flood Control

b. Location
State - Connecticut
County - New Haven
City - Waterbury

c. Design Storm
Flow = 4000 cfs
Freeboard - 2.0 feet (walls)
-~ 2,5 feet (stone protection)

d. Walls
Top of Wall Elevation - 460.0 NGVD
Batter - 6V on 1H
Total Length = 420 feet

e. Channel Widening
Existing width - 30 feet
Proposed width - 50 feet
Length - 1130 feet
Depth of Excavation - 0 feet (along centerline of existing
channel)
Side Slopes - 1V on 2H

2. INTRODUCTION

a. Project Description

The purpose of the project is to significantly decrease the
probability of flood damages to residential property adjacent to the Mad
River in Woodtick (North Waterbury), Comnecticut. The Mad River is
situated in central Connecticut as shown on Plate 2-1. It originates at
the outlet of Cedar Swamp Pond in Wolcott, Connecticut and flows south-
westerly approximately nine miles to its confluence with the Naugatuck
River in Waterbury, Connecticut. The terrain adjacent to the Mad River
slopes gently up to rolling hills.

The proposed modifications to the Mad River are 440 feet of channel
widening near the Royal Crest Apartments and an additional 710 feet of
channel widening near Frost Road Bridge. Stone protection will be
constructed to protect river bank slopes in critical areas from erosion.
Precast concrete Modular Wall sections will be used to protect structures
and pavementg where there is not enough space to use stone protection.
Surface water run-off that collects behind the retaining walls will be

handled by sloping and grading the backfill so that the water flows around
the end of the walls and into the river.
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b. General

Geotechnical engineering studies were performed to further the
continued planning of structural improvements within the Mad River
Basin. Available subsurface and geologic information was collected and
used to assign conservative gectechnical design parameters. Safe and
economical foundation designs, channel protection schemes and excavation
methods were developed from the gectechnical parameters,

c. Elevations

All elevations mentioned in this report are in reference to the
National Geodetic Vertical Datum (NGVD), which is the mean sea level of
1929,

3. TOPOGRAPHY, GEOLOGY AND SEISMICITY

a. Topographic Features

The project area is located about 2.5 miles east of Waterbury,
Connecticut in the New England Upland Section of the New England
physiographic province. The topography as seen on the U.S5.G.S5. Waterbury
quadrangle map is generally characterized by broad valleys and smooth
hills.

The project concerns a flood-prone section of the Mad River
approximately 1 mile in length between Sharon Road and a point about 600
feet south of Frost Road Bridge. At the upstream limit of the project the
river flows through a plain which has elevations of about 460 to 470 feet
and is about 1 mile broad. The surrounding hills are about 600 to over
800 feet in elevation. Near the Frost Road crossing the river valley
becomes constricted. The normal channel is confined between the 400 foot
contours which are less than 50 feet wide in places.

b. Geoclogic Features

Bedrock in the project vicinity is the Precambrian Waterbury Gneiss,
a resistant metamorphic rock type. Rock is exposed mainly at the peaks
and sides of the higher hills. Most of the area is covered by glacial
deposits. Till is widespread over broad areas. Valleys are filled with
assorted water laid deposits of sand and gravel and sometimes silt and

clay formed by glacial meltwaters during retreat of glacial ice from the
region, '

Within the project limits, the Mad River channel is primarily in
thick flood plain deposits consisting of recent alluvial silts and sands
with organic matter and scattered gravels and boulders, Alluvial deposits
may overlie glacial till in places. Bedrock is probably as much as 80
feet deep below the flood plain but becomes shallower near hills.
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c. Seigmicity

According to the map in ER 1110-2-1806, the project site is located
in seismic zone 2. The corresponding seismic coefficient is 0.10. The -
seismic coefficient method shall be used to determine the sliding and
overturning stability of all concrete structures.

4. SUBSURFACE INVESTIGATIONS

a. Subsurface Explorations

Subsurface explorations were not executed for the Detailed Project
Report. Subsurface information was obtained from the city of Waterbury
for explorations performed in connection with a proposed second Mad River
interceptor and for the reconstruction of Frost Road Bridge.

Three borings (7,8 and 9) were conducted by Associated Borings Co.,
Inc. August 6-8, 1984 to aid Malcolm=-Pirnie, Inc. in the design of a
second Mad River interceptor. Each exploration was terminated at 15 feet
of depth and was situated within 100 feet of the USACE proposed channel
modifications. Splitspoon sample and standard penetration tests were
generally taken at 5-foot intervals.

The Haller Testing Labs, Inc. executed four explorations (B~1 to B-4)
April 1965 to aid John Clarkson-Consulting Engineer, in the design of the
- existing Frost Road Bridge. The borings were located at each of the four
corners of the bridge and were terminated at depths varying from 23,5 to
41.5 feet. Splitspoon samples were taken at 5-foot intervals or at each
change in soil type, whichever occurred first. Coring was performed when
required to advance the boreholes through boulders and to confirm bedrock
in boring B-l.

B., Presentation of Data

Locations of the subsurface explorations are shown on Plates 2-2 and
2-3. Logs of the explorations are contained in Appendices 2-1 and 2-2.

5. CHARACTERISTICS OF WALL AND CHANNEL FOUNDATION MATERTAL

a. General

The nature of the foundation materials at the project site was
studied by reviewing geologic maps, boring logs and a field reconnaissance
by USACE personnel. The subsurface materials are stratified, gravelly
Sands (SW) and gravelly, silty Sands (SP,SM) with cobbles and boulders. A
thin layer (0.5 feet) of surficial topsoil covers the sand outside of the
Mad River channel. Standard penetration test results from 3 to greater
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than 50 indicate that the sand varies from very loose to very dense. The
loose test results were all noted within 2 feet of the ground surface.
The test results greater than 50 were probably caused by the existence of
cobbles and boulders. .

b. Groundwdter

Groundwater was observed in the bore holes at elevations from 446 to
456 feet during the two exploration programs. The groundwater should
fluctuate with the level of the Mad River in the proposed construction
areas due to the closeness of the river and the pervious nature of the
subsurface soils. It must be noted that groundwater elevations will vary
from those observed because of variations in rainfall, snow, ice,
temperature, stabilization time, or other factors which differ from the
conditions present at the time that the observations were made.

c. Shear Strength

The foundation materials for the proposed project were not tested for
shear strength. A friction angle (4) of 30 degrees and a cohesion (c) of
0 pounds per square foot are the estimated shear strength parameters for
the gravelly Sands and the gravelly, silty Sands. The estimate was based
on standard penetration test data, information on exploration logs, and
experience with similar materials.

~d. Permeability

Permeability tests were not performed on samples of the foundation
soils. It is estimated that the coefficient of permeability will be
greater than 10 ~" centimeters per second in the gravelly Sands and the
gravelly, silty Sands. The permeability estimate was a judgement based on
boring log information and experience with similar soils.

e. Consolidation

The consclidation characteristics and natural densities of the
granular foundation soils encountered are such that no significant
post-construction foundation settlement is anticipated under the proposed
loadings. All soft and compressible deposits will be removed prior to the
placement of stone protection layers or construction of walls,

6. REQUIREMENTS OF WALL AND CHANNEL MATERIALS

a. General,

Some of the materials from the required excavations will be suitable
for random fill and stone protection. The contractor will reuse the
suitable excavated materials to the extent practicable and furnish the
remaining materials from off-site sources.



b. Design

The gradation requirements for gravel fill, gravel bedding, stone
bedding and stone protection materials have been established in accordance
with criteria set forth in Engineering Manual for Civil Works
Construction, EM 1110-2-1901, So0il Mechanics Design, Seepage Control, and
Engineering Technical Letter for Civil Works Construction, ETL 1110-2-120,
Engineering and Design, Additional Guidance for Riprap Channel
Protection. Proposed gradations for the gravel fill, gravel bedding,
stone bedding and stone protection are shown on Plate 2-4, On the basis
of the gradations shown on Plate 2-4, it is estimated that gravel fill,
gravel bedding and stone bedding will develop friction angles (4) of ag
least 38 degrees and will have coeffcients of permeability between 10
and 10 < centimeters per second.

c. Random Fill

The material from the required excavations will be gravelly Sands and
gravelly, silty Sands. It is planned to use the excavated material as
random f£ill below stone protection, gravel bedding layers and as backfill
behind walls. Randaom fill material will not contain significant
quantities of cinders, ashes, topsoil, stumps, trash, debris, and other
deleterious material,

d. Gravel Fill and Bedding

Cravel fill and bedding will consist of approved contractor furnished
well-graded, sandy gravel composed of tough, durable particles of natural
sand and gravel. The material will meet the following gradation limits:

Sieve Size Percent Passing
(U.S. Standard) by Dry Weight
1 1/2" (max) 100
3/4" ' 45-80
1/4" 25-60
No. 10 15-45
No. 40 ‘ 5-25
No. 100 0-190
No. 200 0-5
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e. Stone Bedding

Material for stone bedding will consist of quarried rock, composed of
hard, durable, angular and sound rock fragment furnished by the
contractor. Stone bedding material will meet the following gradation
limita:

Sieve Size Percent Passing
(U.S. Standard) by Dry Weight

8" (max) : 100

5" * 80-100

2" 0-15

1" (min) 0

f. Stone Protection

Stone protection materials will consist of hard, durable and sound
quarried rock fragments not less than 162 pounds per cubic foot furnished
by the contractor. They shall meet the following gradation and size
requirements:

. Limits of Percent Lighter by
Stone Weight {pounds) Weight
Between 400 and 1,000 (max.) 100
Between 200 and 300 50
Between 60 and 150 15
2 (min.) _ 0

7. DESIGN AND COST CONSIDERATIONS

a. Channel Protection

The need for protection due to the increased channel velocities in
the Mad River that would occur from the proposed project modifications was
studied. Procedures outlined in the Engineering Manual for Civil Works
Construction, EM 1110-2-1601, Engineering and Design, Hydraulic Design of
Flood Control Channels were used to calculate stone layer thickness and
sizes within the proposed project limits. Local turbulence due to bends
and bridge abutments was taken into account in the design of stone
protection sections., Plates 2-2 and 2-3 show typical stone protection
sections and areas where they are required within the proposed project
limits.



The Army Corps of Engineers would construct the required stone
protection within the project limits. Local interests would be required
to construct any required stone protection outside of the project
limits. Considering the size and nature of the proposed project, it is
unlikely that any additional stone protection will be needed outside of
the project limits.

b. Walls

Precast Concrete Modular retaining walls will be constructed
dowvnstream of Frost Road Bridge where structures and pavements are
situated too near the Mad River to be protected by stone. The footings
for the retaining walls will rest on natural, undisturbed, gravelly Sands
and gravelly, silty Sands which have an allowable bearing capacity of
6,000 pounds per square foot. The backfill zone immediately behind the
walls will be gravel and will slope down towards the downstream end of
each reach of wall to handle surface run-off.

c. Sources of Materials

Stone up to 1000 pounds will be required for channel and toe
protection. Stone quarries are located in the towns of Beacon Falls,
Meridan, Plainville and Woodbury at distances ranging from 9 to 1l radial
miles from the site. Gravel and concrete materials are available locally
in Waterbury.

d. Environmental

The Mad River bottom provides spawning habitat for many species of
fish. The proposed project will not significantly alter the existing
bottom of the river. Therefore, provisions for restoring existing pools
and riffles are not envisioned at this time. However, slight
modifications to the proposed cross sections may be made during plans and
specifications to ensure that an adequate low flow channel remains for
‘figsh migration.

e. Construction

Construction will be performed during the low flow season (June to
December). Water depths in the river are typically 0 to 2 feet during the
low flow season. Therefore, it is assumed that excavation can be
performed using tracked bulldozers, hydraulic excavators, and front-end
loaders working from within the channel and on top of the channel banks.

f. Dewatering

All areas where walls are to be constructed will be dewatered. It is
anticipated that the dewatering can be accomplished using open pumping and
if necessary small gravel cofferdams. Dewatering will not be required for
placement of stone protection and underlying filter layers.
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g. Placement and Compaction

Compacted fill materials will be spread by bulldozers, other approved
equipment or by hand to form uniform loose layers not greater than 8
inches in thickness. Loose random fill layers shall be compacted to 9C
percent of AASHTO T-180, Method D. Loose gravel fill layers shall be
compacted to 95 percent of AASHTO T-18, Methoed D. Layer thickness will be
decreased, if necessary, in restricted areas (areas where heavy equipment
is not allowed) to attain the required percent compaction.

h. Disposal

The contractor will be responsible for disposing of excess excavated
materials. The excavated materials will mainly consist of gravelly Sands
(SW) and gravelly, silty Sands (SP,SM)., The excavated material shall be
temporarily stockpiled and allowed to drain before it is transported. It
is estimated that approximately one day will be sufficient time to dewater
the excavated material.

i, Utilities

An existing sewer interceptor crosses tlie proposed project limits at
two locations. A second sewer interceptor is presently being designed
which will cross the project limits at two locations. Plans provided by
the city of Waterbury indicate that the sewers are buried deep enough so
they will not be adversely affected by the project.

Several concrete storm drain outlets empty into the Mad River within
the project limits. Stone protection will be used to protect the outlets
from erosive forces.
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ASSOCIATED BORINGS CO., INC.

EXPLORATION LOGS



Mad River Intercepntor Sewer Project

ABBSOCCIATED BODRINDS CO., INC. Natcrbury, Comnecticut
4.

179 MARDARIT CikRCLE

NAUGATUCK, CONMN, D&770 TEST Bﬂ !Hs REPORTY
PHONK 729-3438 e a CLIENT MALCOLM PIRNIE, INC.
BORING NO.___7 BORING NO.__8
LINE & STA., : LINE a STA. .
OFFSET__10.0 Westerly OFFSET_ 19.0 North of Bridge,South of Pol
H#F7202
GR.ELEV. 457.2 GR.ELEV. _458.1 72
DAIE August 6' 981} DATE August 8,. 198&
pewsity  MLOWE DENEITY e:.g::{
A STRATUM DESCRIPTION  consst, 8 A STRATUM DESCRIPTION  cormisr. B
0.2 Tapsail Loose |4-2 0.3 Topsoil Dense PR-50
: Br. M-F Sitty Sand, Dry 3 Br. MM-F Sand,some H-F |[Ory
some M-F Grav., Grav.,Cobbles,
Cobbles. Boulders. Boulders.
H M.Comp ({1-10-_5.5 Dense (50/2"
Ory 93 Dark Br. M-F Sand & |Ory
g C-F Grav.,Contiquous
16.0 Cobbles, Boulders
11,0 j——i " Dense |i4-50/p" 1_JjCored Bot;lfdf.:r
Br. C-F Sand,some C~F [Moist 12.5 ‘72 Recovery:26
Grav, Cobbles. Comp. 9 Dark Br. M-F Sand &
15.0 llet 14-32 : C-F Grav.,Contiguous
. 15.0 Cobbles, & Boulders.
End of Boring-15.0
End of Boring- 15.0
| GWo-11.0 ‘ .
S ) . G0~ 9,0
Notes
—_— _ JPugered to 15.0
L 1
I
1 COL. A Blows an Cesing # DRTLL TIME PER FOOT
2 - COL. B Blows on 125" Samzlor {1.D.) FIELD — %, COMNTENT
3 HAMMER = 1407, FALL 20 AND 40 ¢
. — o 505}

GV/O = GROUND WATER OSSERY ATIONS TRACE — 010 10%



Mad River Interceptor Sewer Project

ABBOCIATED BORINDGG CO., INC. Naterbury, Connecticut

119 MARDARLT CIRCLE PROJ.

AUOATUCK, N, : ] IHE I
:nu::f'r:'-:::- eerre TEST oon nepon crigny _MALCOLM PIRNIE, INC,
BORING NO._9
LINE & STA.
QFFSET
GR.ELEV._456.0
DATE August 8, 1984 )
oensny s
A STRATUM DESCRIPION  consr. B
[0 apsnil Loose [2-2
8r. M-F Sand,some M-F {Ory 3
Grav,
5.0
Dark Br. M-F Sand & Iu, comp |5~7
Grav.,Cobbles. Mm‘stp 19
Boulders.
— " Dense |13-50/pb"
Vet -
" Dense 50
15.0 Wat

' End of Boring-15.0.

GW0-5.0

Note:
Augered to 156.0

( h

1

1 COL. A Blows on Casing # DRTLL TIME PER FOOT

2 COL. B Dlows on 125" Samplar {1.D.) FIELD — % CONTENT
3 HAMMER w 140#, FALL 30¢ AND  — 40 10 50

4 SAMPLER = Q. D. SPLIT SPOON SOME — 100 407}

5 GWO = GROUMD WATER QDSERVATIONS TRACE — 010 10



APPENDIX 2-2

THE HALLER TESTING LABS, INC.

EXPLORATION LOGS
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BORING B:2.

Casi , Blows on. |
: ing . s . Sampieras | — .
gggna wa‘atfr DepthB/tgws Classification of Material .,? [V %g
- t. - :
Groung Eiev. 449,98 : L o5 i@
. Bottom of Culvert 25 -
Bra. C.N.F. Sand, Little C.M.F,
Stav Elev.: 44 74 :; gravel, pcs. of bonldara. tr. silt ;: 38 :: ;
47 {wet} 3.85° 3
5 l'"o c..“lFO'S ng., sone .llt' DCI.
“"“”“%%‘ of Boulders (w: 1 5.0'° 19 123 {28 3
102 8rn. C.M.F. Sand, some siit,little
156 €.~H.F.+ Gravel, pcs. of boulders
. T6% | (wet)
10 | 297 10.0°021 t16 [28 %
74
91 )
99 Brn. C.M.+F. Sand, Little M.-F.
83 Gravel, tr. silt {wet)
15 | 84 ' TEIFATEA BN
37
(1]
80
Iit~ 19.3°
20 1107 ~ . s 1738 s
LY ] Brn. C.M.F.+ Sand, tr. W.F. Gravel
(1L pcs. of soulders (wet)
240
457 23-5—;—_ 5 OE——
: Panetr.

End of Boring 23.5°

Note: Bent casing at 23.5°



- ~BORING B-3 -
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Cmin;ﬂ K : Blaws on o
Ground Water  Duoin! Biow Classitication ot Material Samnl.er Ll as
Elev-=45007 / Ft. ’ “? sur .—' ‘§z
Ground Elev.= 449,63 & o &
Bottom of EUAZ?HSG 106 | Brn. C.M.F.+ Sana. Little +sily, '
Slap Elev.= - 93 Littte ~C.W.F. Gravel. "pca. of
’ $5 boylders 28 [ 47| 43 L
95 3.5°
51107 ) grn. C.M.F. Sanc, Some ~C.N.F. 48 | 58] 89 2
294 | grovel, Little silt, pcs. of . '
. 3% | poulders (wet) 7.0*
¢ 287
93 .
10 [ 191 251 48[ 25] -3
';: Brn. C.M.F.+ Sand, Little =-C. M. o
120 | Gravel, scs. of boulders {wet)
i80 ' ’
A8 1212 is;0'{w2lsal2s} »
83 . .
2.lﬂ .
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20 | 326 C 139 liis i 7% 5
50 S
2497 22.0'
_ - Core
25 Core drilled through bovlders .
Rec¢. 26" in sample jar §& rilled
Boulders '

22.4°
"End of Borling 27.0°

Rote: Artesian conditiaon at 27.0°



.. -  BORING B8-%

End of Boring 34.5°

Note: At the inspector's request
we drove an 0.E. samplaer
from 26.0' to 3N.§8',
Recovery is in sample
jar 24

(2 TR L LAl

Lost drilling water at 20.3°

* Blows on sampler for 2"

168 = 0,5 "—
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- Casi S T Sampler & | = +
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. recovery in samplae jar #3
. ; ) |
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. . S TR v
“Ben. C.M.F.+ Sand, Little Silt, L
Little =M. F. Gravel (damp) o4
30 o o 54"
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SECTION 4
REAL ESTATE
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FEE AND EASEMENT_AREAS (PERMANENT & TEMPORARY)
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 EURPOSE

The purpose of this report is to estimate the preliminary
real estate coste ascociated with the upper Mad River,
Lioodtick area Local Flood Protection Project in Waterbury,
Connecticut.

INGPECTION OF THE REAL ESIATE

The properties affected by the proposed, project were viewed
in the field during February 1986.

LOCATION

The city of Waterbury is located in west-central Connecticut,
about 20 miles north of New Haven, Connecticut and about 25
miles southwest of Hartford., Connecticut. The study ares is
located about 3 miles upstream from the mouth of the Mad -
River between Sharon and Frost Rpad Bridges. This section of
Waterbury is referred to as the Woodtick area and consists
primarily of residential development, including several
apartment and condominium c¢complexes, There are also some
light manufacturing companies and a large retail shopping
mall in this area. Waterbury is one of the thirteen
communities that make up the Central Naugatuck Valley Region
(CNVR) .

BASIN DESCRIPILON

The Mad River originates at Cedar Swamp Pond in Wolcott,
Connecticut and flows in an erratic southwesterly course for
about 11 miles to its confluence with the Naugatuck River in
Waterbury. The Mad River has a total drainage area of 26.4
square miles and a total fall of about 640 feet. The basin
" is quite steep and the lower portion is heavily urbanized.

PROJECT DESCRIPTION

The plan consists of channel widening along two areas of the
Mad River, totaling 1,270 linear feet. These areas are

. located in the vicinity of Frost Road Bridge and near
Bouffard Avenue.

Channel work can be accomplished with land tracked equipment
from the stream bank. Traverting of the riverbed with

equipment would be kept to a minimum. A temporary cofferdam
..would be placed along the channel in areas of retaining wall
construction to divert stream flows away from the work area.

NEDRE-A
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CHAUNEL INERDUEUENTS

The proposed channel improvemente would have a S0-fact bottaom
width, and would tranverce a dictance of 850 feet with 2
herizontal on § vertical side slopes. A Z2-fpot laver of
ctone protection resting on @ 1-foot laver of gravel bedding
would be placed around the abutments of Frost Road Bridge and
along exposed aress of the riverbank te pravent erosion.
Jtility crassings and storm drain outiets in the wark areas
would also be protected with stone protection. Approximately
420 linear feet of concrete retaining walls, varying in
height from &-14 feet, would be caonstructed along the
riverbank in two areas uwhere there is insufficient space for
stone slope protection. These areas are on the downstream
side of Frost Road Bridge and near Bouffard Avenue.

ENVIRONMENTAL SETTING

The Woodtick area consists primarily of residential
development, including several apariment and condominium
complexes. There are also some light manufacturing companies
and a large retail shopping mall in this reach.

TOPQGRAPHIC EEATURES

The study area is located about 2.5 miles eazst of downtown
Waterbury in the New England upland section of the New
England physiggraphic province. The topography is
generally characterized by broad valleys and smooth hills.

&6t the upstream end of the project area the river flows
through a plain which has elevations of about 460 to 470 feet
NGVD and is about ! mile wides The surrounding hills are
about 600 to over 800 feet NGVYD in elevation. Near Frost
Road Bridge the river valley becomes constricted. The channe)
is confined between the 400~-foot NGVD contours which are lecs
than 50 feet wide in places.

ZONING

The zoning regulations presently in effect for the proposed
fiood control project are are as follpous:

RESIDENTIAL SINGLE (RL) minimum 4,500 square feet of land
with 60 foot frontage, 20 feet set
back, 15 feet side vard and 25 feet
rear vard.

RESIDENTIAL-MULTI-FAMILY (RM) minimum 6,000 square feet of
land, 75 foot frontage, 25 feet set
back, 16 feet side yard and 25 feet
rear vard.

NEDRE-A
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SOMMERCIAL LLAY minimun 10,000 s+ of Tang with 100 foot
frontage, S0 feetzset back, 19 feet side vard
and 25 feet rear vard.

GUVERNMENT-OWNED EACILITIES

Section I1I of the Act of Congress approved 8 July 1958, (PL
&5~500) authorized the protecticn, realteration,
reconstruction, relocation or replacement of municipally~-

owned facilities. A preliminary inspection of the property
area indicated no Government-owned facilities are affected.

RIGHIS IO BE ACGUIRED

Local interests will be required to provide all lands and
eatements nececsary for project purposes.

EEE AND EASENMENI AREAS
Eee Areas

None required.

"Permanent Easement Areas

Permanent easements for construction and maintenance purposes
is necessary. The easement area varies in widih and is
approximately SO feet in width throughout the project area
and contains about 1.38% acres of private lands. Alignment
of portions of the river will affect sixteen (16) private
pwnerships.

Preliminary investigations indicate that after the imposition
of the permanent easement interest, the highest and best use
of the remainders of the properties affected will not be
materially affected. However, it is historically known that
the mere knowledge and existence of the impositicn infers a
restrictive aspect. Therefore, the cost to acquire the
permanent easement interest would be equivalent to the
underlying fee value since thaose uses would be for project
purposes. However, lands would remain in their private

‘ownerchips to maintain conformity of their existing lat

areas. The estimated costs for the easement rights are
predicated on the assumption that construction methods will
be of the excavation and placement methods and would not
adversely affect surface or near-surface improvements. If it
is determined and found that selected methods of construction
would cause damage tpo surface or near-surface improvementis,
then the estimated costs for easement rights would nat remain
valid and a new in—-depth real estate study of the proposed
taking wouid be required.

NEDRE-A
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The folipaing cozts far the permaneat fazement interssts azre .
oredicated on an ectimated market value of $'.41 oer square
foot in the coammercia) ares and €2.00 per sauare foot inm the

residential aress.
COMMERCIAL

Three (3) Commercial Private Qunerships :
(21,280 ¢F of Land o %$1.41 PSP) $30,004.80

RESIDENTIAL

Thirteen (13) Recidential Private Qunerships
(29,042 SF of Land 9 $2.0C PSF) $78,084.00
TOTAL %£108,088.80
CALL $:08,100.00

Temporary Consiruction Easemenis

Temperary construction easements required to complete the
channel enlargement contain about 1.39% acres.

Approximately one acre of land will be required for a staging
area and is available in the immediate vicinity. Additional
Temporary Construction Easements of .39+ acres, uhich is
approximately 40 feet in width along each side of the channel
is required, for the project.

A1l of the 1.39% acres are privately owned.

The Yand areas tp be encumbered by temporary easements have
an estimated market value of abaut $1.41 per square foot in
the commercial area and approximately %$2.00 per square foot
in the residential area. The following estimates are
predicated upon a fair return of invested capital. The use gf
the owner®s land for a one year term is ac follows:

SIAGING AREA

42,560 SF Private Commercial Land

of (2) Ownerships

D $1.4] per square foot $61,419.40

TIEUPORARY EASEMENT ABES
17,200 SF Private Residential Land

of (13) Ownerships $34,400.00
d $2.00 per square foot TOTAL $95,819.60
x13%

Fair Return
a 15% per year (for one year term) $14,372.94
CALL $14,400.00

NEDRE-A
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Acquigitior cozte LIYY dinglud: costs for mareing, surveving,
legal descrieptione, title eviden e, appra:sals,
negotiations, closing and administrative costs fir possible
condamnations. The acquisition coste are based upor this
offics's experience in similar civil works projects in the
general area and are estimated at $3,000.00 per ownership.
Approximately sixteen (16) total ownerships will be affected
by the proposed project.

ACOUISITICN CDSTS (16 DWNERSHIPS) $48,000.00
 RELOCATION COSTS

Public Law 91-644, Uniform Relocations Assistance Act of
1970, provided for uniform and equipable treatment of persons
displaced from their homes. businesses, or farmg by a
Federally Assisted Program. It also established uniform and
equitable land acquisitions policies for these projects.
Included among the items under PL 91-644 are the follouwing:

a. Moving Expenses

b. Relocation Allpuwance (Businecs)

¢c. Replacement Housing (Tenants)

d. Relocation Advisory Services

e. Recording Fees

f. Transfer Taxes-

g. - Mortgage Prepayment Costs

h. Real Estate Tax Refunds (Pro-Rata)

Preliminary investigations indicate that none of the sixteen
gwnerships will require relocation. Should the existing
preliminary taking lines be changed to include improvements
then the taking authority must certify that there will be
available, in areas generally not less desirable and at
rents/prices within the financial means of the tenants that
would be displaced, decent and safe sanitary facilities,
equal in number to the number of, and available to, such
displaced persons who require such dwellings and reasonably
accessible to their places of employment.

There are sixteen ownershps affected by the permanent :
easement interests. Therefcre, the following estimates are
included for planning purposes and are limited to expenses
incidental to the transfer of real estate interests.

So



RELOCATION ASSICSTANCE £0ST3

113 Residential Qunerchips 3 2¢O $£2,600.00
RELOCATION ASSISTANCE [0STS '
(3 Cemmercial Qunershipe @ E2CM € &00.00

TOTAL RELOCATION ASSISTANCE COST. £3.200.00

SEVERANCE DAMAGES

Severance damages ususally aeccur when partial takings are
acquired which restrict the remszining portion from fuill
economic develapment. The severance damases are measured and
estimated on the basis of a "Before'" and "After" appraisal
method and will reflect actual value loss incurred to the
remainder as a result of partisl acquisition. Detailed
appraisais will reflect these losses.

Preliminary investigations indicate that none of the sikteen
(16) ounerships will incur severance damage due tg the
proposed takings. The thirteen (13) residential ownerships
and three (3% commercial ownershirs. will remain conforming to
existing residential and commercial zcne requirements.,
Estimated severance damages to the subject parcel is as
follows:

ESTIMATE OF SEVERAMCE DAMAGE _ _ $ -0-
EROTECTION AND ENHANCEMENT QF CULTURAL ENVIRONNMENT

In accordance with inetruction set forth in teletype DA
(DAEN)Y R 191306A, dated UOctober 1971, Subject: "EO011593, 13
May 1971, Protection and Enhancement pf Cultural
Envirgnment"”:; a study has been made in the subject areas.
The study revealed that no local, State, Federally ouned nor
Federally controlled prcperty of historical significance
would fall within the provisions of EQ11593.

CONTINGENCIES

A contingency aliowance of 25 percent is considered to be
reasonably adequate to provide for possible appreciation of
property values from the time of this estimate to the
acquisition date, for possible minor property line
adjustments or for additional hidden ownerships which may be
developed by refinement to taking lines, for adverse
condemnation awards and to allow for practical and realistic
negotiations.

\\
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6.



CVALUATION AND CONILUSION

& careful ang thorough search of the Citv of Waterbury's
records Wwas made ‘o obtain cales data. Those gcales
“:onsidered te be similar in nature and character to the
eropertics uwhich will be affected by the propoced project are
listed in the addenda of this report. Considerable effort
was made tc interview either grantitor or qrantee to establish
the authenticity of eaczh transaction. The sales were
inepected in the fiold. Real Estate appraisers, broker’s and
knowledgeable officials of the Lity of Waterbury were
interviewed 1o obtain satec . data used in arriving at values
for this project.

3UNDARY OF REeL ERTATE COSIS

The following is an ectimate of the real estate costs for the
interests being proposed for The UWoodtick Mad River Flood
Control Froject.

LAND & IDPROVEDENIS ROUNDED IO CLOSESTI $100
Fee Acquisitian . . =0-
Permanent Eacements $108,100.00
Temporary Easements $ 14,400.00

TOTAL $122,300.00
Contingency - 25% of Abave $ 30,£25.00
Sub Total $153,125.00
Acgquisition Costs $ 48,000.00
Relocation Assistance Costs $ 32,200.00
Severance Damages ———— X T
Tota) Estimated Real Estate Costs $204,325.00

CALL  $204,400.00

NEDRE-A
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TARULATION OF IUBIDPTIUR ZeLIZ J2If
LAND SALEY - WATITSURY ASEA

) TALES UMIT :
GRANICE GRANTEE  TATE  AREA PRICE  UALUE ZONING
PIETRA VICIRA 5/8%  11,.50035f $22.000 €1.9isf R
YORK ERICKSON 11,85 12.%60sf $24,900 $1.99sf R
0’ KEEFE VITALE 12785 12,700sf 25,000 $1.97sf R
DONAHER HARNEY 1786 15,000sf $29,900 $1.$9sf R
CERRITELLI YOUNG 9/85 45,000 $63,000 $1.40s5f

{(1.02+ ac)
VALLEY SHENT 7/85 68,000sf $9%5,900 $1.41sf €
MANOR (1.56+ ac)
ASSOCIATES
cCe&cC MOREY 10785 86,880sf $122,500 $1.41sf C
REALTY (2.0+ ac)
TRUST
NEDRE-A
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SECTION 5
PUBLIC INVOLVEMENT



TEMS

OBJECTIVES

PUBLIC INVOLYEMENT

FUTURE PUBLIC INVOLYEMENT
PERTINENT CORRESPONDENCE



QBJECTIVE

In the broadest sense, the “"public” consists of non-Corps of Engineers entities, Federal
State, local and regional agencies as well as public and private organizations and
individual citizens. The public participation program is intended to provide a continuous
two-way communication process which will maximize the opportunity for the public to
(1) be invoived in the overall planning process; (2} be aware of the study progress; and
(3) make decisions that would have impacts on the lives of those in the study area.
inasmuch as major decisions made throughout the study will be based upon expressed
needs of iocal, county, State and regionat officials as well as the general public, it is
necessary to establish a mechanism to channel information fo interested participants
and to funnel their responses to those conducting the study.

PUBLIC INVOL VEMENT

Following the severe flooding that occurred in June 1982, the former Mayor of
waterbury, Edward D. Bergin, requested the Corps to investigate flooding conditions
along the Mad River, in the Woodtick section of Waterbury, and deveiop a plan to reduce
the risk of future flood losses. Our initial study was compieted in 1984 and concluded
that Federal participation in the constructmn of channel modifications aiong the Mad
River was economically justified.

Coordination has been maintained throughout the study with the US. Fish and Wildlife
Service and the Connecticut Department of Environmental Protection. Through this
coordination potential impacts to fish and wildlife habitat were identified. This
coordination has resulted in several letters from these agencies recommending various
measures that would help reduce the adverse impacts of the proposed project. Many of
these measures have been incorporated into the project. Final coordination letters were
received from these agencies during the 60-day public review period (see Pertinent
Correspondence).

During June 1986, over 50 draft copies of this report were distributed to other Federal,
State and local agencies for public review. This gave all interested parties the
opportunity to comment on the finding of our study. During the public review period we
received several letters to support along with several others that raised questions and
concerns about the findings of our study. These letters, along with our responses are
contained in Appendix A



EUTURE PUBLIC INYOLYEMENT

This report has been finalized and forwarded to the Office of the Chief of Engineers in
washington for review and approval to begin preparation of plans and specifications.
Pubiic coordination will be maintained during all future study efforts.

PERTIN ORRESP CE

AGENCY DATE
STATE OF CONNECTICUT DEPARTMENT OF 31 AUG 1987
ENYIRONMENTAL PROTECTION
HONORABLE JOSEPH SANTOPRETRO 4 DEC 1986
MAYOR OF WATERBURY |
U.S. FISH AND WILDLIFE SERYICE 21 AUG 1986
{Corps response dated 3O0CT 1986)
STATE OF CONNECTICUT DEPARTMENT OF 20 AUG 1986

ENYIRONMENTAL PROTECTION | : : '
(Corps response dated 22 OCT 1986) |
NATIONAL MARINE FISHERIES SERYICE 19 AUG 1986
HONOF!ABLE JOHN G. ROWLAND 18 AUG 1986
U.S. HOUSE OF REPRESENTATIVES
(Corps response dated 10 SEP 1986)
U.S. ENYIRONMENTAL PROTECTION AGENCY . 7 AUG 1986
(Corps response dated 30OCT 1986)
ANTHONY MASCHA _ 1 AUG 1986
WATERBURY, CONNECTICUT
{Corps response dated 23 SEP 1386)
PAUL ROBITAILLE 1 AUG 1986
ROYAL CREST ESTATES
WATERBURY, CONNECTICUT



PERTINENT CORRESPONDENCE

{cont'd)
AGENCY ‘ : " DATE
HISTORIC PRESERYATION OFFICER FOR CONNECTICUT 9 JUL 1986
MARIO AURELI TJUL 1986
WATERBURY, CONNECTICUT
{Corps response dated 26 AUG 1986)
STATE HISTORIC PRESERYATION OFFICER FOR 22 NOY 1888
CONNECTICUT
U.3. FISH & WILDLIFE SERYICE 15 NOY 1886
HONGRABLE EDWARD BERGIN 200CT 1983
MAYOR OF WATERBURY
HONORABLE CHRISTOPHER J. DODD 1JUN 1983
UNITED STATES SENATOR
{Corps response dated 9 JUN 1983)



STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

August 31, 1987

Thomas A. Rhen

Colonel, Corps of Engineers
Division Engineer

424 Trapelo Road

Waltham, MA 02254-9159

Dear Colonel Rhen:

The Department of Environmental Protection has reviewed the
Detailed Project Report and the Draft Local Cooperation Agreement
prepared for the proposed channel modifications along the Mad River
in the woodtick area of Waterbury.

In previous correspondence to your cffice the Department has
supported providing flocod protection to this area and in subsequent
discussions and meetings with your staff, agreed to a revised typical
channel cross-section. Utilizing this revised cross-section will
maintain the hydraulic flow characteristics of the river during low
flow conditions, thus maintaining the sediment transport capability
and minimum water depth for fish passage. It is further noted that
your letter of October 22, 1986 concurred with our review comments
and that low flows would be directed only through the middle of the
" three box culverts at the bridge and planting of high value shrubs
and trees will be placed alcong the stretches of the river affected by
the project.

As preliminafy designs are developed we would request an
opportunity for further review. It should also be noted that
additional data will be necessary to initiate the permit processes.

The Department has also reviewed the Draft Local Cooperative
Agreement and as the State will formally be the sponsor ¢f this
project, we agree in concept with the document. The Department of
Environmental Protection intends to meet all the items of local
cooperation, and it will be our intent to initiate a parallel
agreement between the City of Waterbury and the State of Connecticut
transferring most of the items of local cooperation to the City. As
further discussions are undertaken on this issue we will keep your
staff informed.

Phone:
165 Capitol Avenue ¢ Hartford, Connecticut 06106

An Farral Onnarmmnitvy Emnlavor



I would hope that this letter clearly provides the State's
support for providing flood protection for the Woodtick section of
Waterbury. I would like to take this cpportunity to thank you for
the Corps of Engineers efforts in providing flood protection
assistance to the State of Connecticut and I am looking forward to
working with you in the future.

If you have any questions or need additional information, please

do not hesitate to contact either my office or Benjamin A. Warner,
Director of the Department's Water Resources Unit.

Sincerely yours,
Leslie Carothers

Commissioner

LC:CEB:aek



236 GRAND STREET

JOSEPH Ji‘gyag;l‘()!’lﬂﬂo WATERBURY, CONNECTICUT 06702

December 4, 1986

Mr. Thomas A. Rhen

Colonel, Corps of Engineers
Division Engineer

424 Trapelo Road

Waltham, Massachusetts 02254-9159

Dear Mr. Rhen,

The City of Waterbury, Connecticut supports the proposed
local flood protection project along the Mad River in the Woodtick
Area of Waterbury as outlined in the draft Detailed Project Report
(DPR) dated October 1986.

The City of Waterbury also fully understands and intends to
satisfy the items non-Federal responsibility as indicated in the
draft Local Cooperation Agreement (LCA) included in the DPR. The
proposed project will significantly reduce the risk and severity
of future flood losses along the Mad River.

We understand that execution of a formal LCA will be required
after the Plan and Specifications are substantially complete. At
that time, a more detailed estimate of project costs and
appropriate cost sharing arrangements will be prepared. The City
of Waterbury will consider a formal agreement at that time.

Sincerely,

JJs/dg



United States Department of the Interior

FISH AND WILDLIFE SERVICE
ECOLOGICAL SERVICES
P.0. BOX 1518
CONCORD, NEW HAMPSHIRE 08301

Colonel Thomas A. Rhen 3k
Division Engineer AUG 2 1%
New England Division

U.S. Army Corps of Engineers

424 Trapzlo Road :

Waltham, Massachusetts 02254

Dear Colonel Rhen:

This letter constitutes our response to the Draft Detailed Project Report
(DDPR) and Environmental Assessment for the Mad River - Woodtick Flood Control
Project in Waterbury, Connecticut. 1t has been prepared under authority of
the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C.
661 et seq.) and constitutes our Fish and Wildlife Report on the proiect.

The proposed project is designed to provide 1@3-year flood protection to
residential and commercial buildings in the Mad River Basin in Waterbury,
Connecticut. Flooding during the spring of 1983 caused flood damage to
residential property on the Mad River.and aleong woodtick Road, Lund, Bouffard,
and Glanbrook Avenues. Much of the flooding problem is a direct result of
development in the floodplain, To address this problem, your proposed plan
involves widening the channel along two areas of the Mad River. It is unclear
whether channel widening along two arzas of the Mad River would be 127¢ linear
feet or 900 linear feet, both figures are in the/DDPR. This should be
clarified in your final report. Channel work would be conducted near Frost
Road Bridge and near Bouffard Avenue where the accumulation of silt and debris
has restricted flood flows. The channcl would be widened to 5¢ feet with 1
vertical to 2 horizontal side slopes. Rock riprap and a concrete double wall
would be placed around the abutments of Frost Rozd Bridge and along the
riverbank to prevent erosion. In the vicinity of Bouffard Pvenue, rock riprap
and a concrete wall would be instsalled to protect private residences.

Our planning aid letter of November 15, 1984 advised your office of the Fish .
and Wildlife Service's concerns regarding this project. The Mad River in the
Woodtick area retains significant fish and wildlife resource values despite a
history of extensive urban development, namely residential and commercial
properties in the floodplain., Development in the floodplain subjects- property
owners to flooding and also reduces the flcodplain's ability to absorb and
properly channel flood waters. Floodplain development persists today,
particularly across the river from Royal Crest Estates. Riparian vegetation
from Frost Road to the Naugatuck Valley Mall parking lot consisis of 3 narrow,
dense band of trees, shrubs, forbs and grasses. The more common species in
Eﬁ'i'é"nparlan zone includesyéd maple, gray bitech, cottonwood, wiTIEWTred
fak, speckled alder, crzb apple, silky dogwood and smooth sumac, A pair of
red-tailed hawks were seen ‘perched in a cottonwood abovse the river during our
fieia review oF the project site on July 30, 1986. It is conceivable that
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this resjdent pair of birds has a well hidden nest in th2 dense foliage of a
neazby tres although no nest site was discovered. A more thorough search of
the riparian zone for raptor nests in late fall after the lgavss have dropped
may be more productive than summer surveys. Yellow warblers, chestnut-sided
warblers, ysllow-throats, chats, mockingbirds, song sparrows, cardinals,
grackles, American goldfinches, bluejays, anc hummingbirds were also observed
. during the July field review. The riparian zone is spprse and broken from the
Naugatuck Valley Mall parking lot to Sharon Road. Nonetheless, numerous
songbirds were se=n in this narrow band of cover,

The water gquality of the Mad River in the Woodtick area is class B water
according to the Statz of Connecticut, It is relatively clear, clean and well
oxygenated. River substrate consists primarily of gravel-cobble, excellent
habitat for caddis fly larva, crayfish and other invertebrates which are
preyed upon by a small population of wilé brook trout and stocked brown trout.
Ssilt deposxts present throughout much of thé watarsned aré due to runoff from
disturbed sites along the watsrshed, particularly in the vicinity of the Royal
Crest Estates. Although this class B water has been degraded by silt
deposits, it still supports trout in addition to white sucker, blacknocse dace
and minnows.

In accordance with the U.S. Fish and Wildlife Service Mitigation Policy, we
consider this to be resource category 3 habitat (FR Vol, 46, No. 15, January
23, 198l) because of its value to resident salmonids and migratory songbirds.
Widening and deepening this stretch of the Mad River from Frost to Sharon Road
would destroy riparian habitat valuable to a variety of wildlife. Stream
channelization would degrade or destroy habitat supporting a small resident
wild brook trout population. Channelization appears to be inconsistent with
Executive Order No. 11988 regarding floodplain protection and the 494 {bj (1)
Guidelines. Destroying portions of the riparian 2one and river bottom as
proposed in the draft detailed project report is not an environmentally
acceptable way of achieving flood protactioen in Waterbury, Connecticut. We
believe the DDPR should address other less environmentally damaging
alternatives, such as a 10, 38, or 50 year flood protection plan. We are -
available to comment on alternatives to a 1l68-year flood protection plan.
Rdditionally, your final report should recommend a mitigation plan to
compensate for unavoidable losses of your selected alternative., Our geoal is
to have no net loss of habitat values, while minimizing losses of in~-kind
habitat values.

Ron Joseph of my staff is available to continue our coordination for this
project, Please let us know if we can be of further assistance.

Sircerely yours,

ﬂ.&nzw

Gordon E. Beckett
Supervisor
New England Area
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RUSSO/1c/7547

Octobar 3, 1986
Planning Division
Plan Forpulation Branch

Mr. Gordon B. Beckett, Superviscr
U.S. DQPt. of the Interior

Fish and Wildlife Service
Bcological Services

P.0, Box 1518

Concord, New Hampshire 03301

Desr Mr. Backett}

This is in response to your comments of August 21, 1986, concerning the
proposed draft Detailed Project Report (DPR) plan to reduce flood damages
along the Mad River in the Woodtick section of Waterbury, Connecticut.

The first request in your letter was to confirm the smount of localized
channel widening proposed in the DPR. Approximataly 1,270 linesr feet of
channel widening i{s currently planned in two ﬂectionl upstresn and downstream
of the Frost Road Bridge.

The findings in the DPR have determined that the proposad project is
congistent with both Executive Order No. 11988 regarding flood plain
developuent and Section 404(b) (1) guidelines., In coordination with the city
of Watarbury and the upstrean cosmunity of Wolcott, wa have learnad that
future developmant in the floodplain is not likely and, therefore, should oot
ba an issuve as a secondary effect of the proposed project. The city of
Waterbury has almost reached & saturation level in land development, while
the town of Wolcott would limit future development through strict land use
contrecls, In addition, the infrastructure at this tine in Wolcott is fully.
developed. The project is consistent with Section 404(b) (1) guidelines .
because there were no practicable alternatives to the propossd project, and
the adverse impacts to the aquatic emviromment are not considered significant
snd/or have been offszet by the following design measurest

(s) low flow channel for continued fish passage}

(b) placement of instresa boulders for instresm coveri snd

{c) planting of trtolllh:ubs of high wildiite Vllﬁ. on the -
rivarbank, C

I can appreciate your sgency's concarns and can agsure you that ail
practical flood damage Teduction slternatives have besn exsmined. Tha
localized channel widening was found to be the only alternative that would
reduce flood damages while minimising adverse envirommental impects, This
also takes into consideration the fact that more substantial channel



modifications were accomplished a2 few years ago when the Royal Crest
Apartmants were constructed. I hope that this letter answers your concerns,
If you have any further questionz, contact me at {617) 647-8508. Mr, Robart
Russo is the Project Mansger for this study and can be reached at {617)
647-8547,

8inceraly,

Josaph L. Ignacio
Chief, Planning Divisien

Enclosure

ccs
Mr. Jackson.
Reading File
Plan Div Files



STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

August 20, 19886

Joseph L. Ignazio

Chief, Planning Division
Department of the Army

Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02254-9149

Dear Mr. Ignazio,

The Department of Environmental Protection has reviewed the
Draft Project Report/Environmental Assessment for the local flood
protection project in the Woodtick area of Waterbury. 1In gener-
al, we can support a Federal project in this area to alleviate
existing flooding problems. We do, however, suggest that the
design be slightly altered to achieve greater mitigation of
potential fisheries and water quality impacts.

The typical widening section depicted on plate 5 of the
report shows a low flow channel which is 30 feet wide. During
low flow periods, this will result in a very shallow and broad
stream, a negative impact on fishery habitat and water quality.
We suggest that alternative designs be considered to lessen these
potential impacts.

A much narrower channel should be created to convey the low
flows experienced during late summer. The depth of water can
vary along this channel (in fact, that would be preferable), but
should be at least 6-8 inches and up to 1.5-2 feet during the
low flow periods.

We also suggest the use of plantings to provide shade to the
low flow channel. This would lessen the increase of water tem-
perature caused by clearing existing vegetation along the
stretches of the river affected by the project and result in
benefits to water quality and habitat values. The attached cross
section of a plan for another channelization project in Connecti-
-cut provides a conceptual view of this design proposal.

Understandably, such & configuration would affect the hy-
draulics of the flood channel and result in higher yearly mainte-
nance costs to clear debris, but we believe that such efforts are
Justified. Public expenditures, federal, state and local, to
improve water quality in the Naugatuck River valley have been
considerable. This commitment should not be jeopardized by other
projects supported by public funding which would tend to degrade
water quality.

Phone:
165 Capitol Avenue ¢ Hanford, Connecticut 06106

Aan Pairad Mesvssdsimity Eenlauss



Joseph L. Ignazio -2 August 20, 1986

We also suggest that low flows be directed through only the
middle of the three box culverts at the Frost Road bridge. This
can be achieved by placing a lip at the upstream openings of the
other two culverts. This will facilitate fish passage and not
significantly affect the hydraulic capacity of the culverts.

In several places in the report, it is stated that develop-
ment in the watershed upstream of the project area is expected to
be slow and restricted by the lack of infrastructure. However,
we are aware of a proposal by the Town of Wolcott for a 180 acre
industrial park along 0ld Tannery Brook and an unnamed tributary

of the Mad River. This project and the extension of sewer and

wvater lines to the area which it would require could result in
substantial development in the upstream watershed. This factor
should be considered in calculating the hydraulic capacity of the
proposed channelization. ,

The expenditures for real estate detailed in the report are
confusing. In Appendix 4, a total cost for permanent and tempo-

rary easements is calculated at $204,400, yet Table 6 lists real

estate costs as $50,000. 1In addition, our Land Acquisition and
Management Unit has performed a preliminary study of potential
costs and estimates a total of $375,000, The memo from Jerry
Knight which itemizes this estimate is enclosed. ¢

Thank you for the opportunity to review this proposed pro-
Ject. I trust that our suggestions will be carefully considered
so that this project can be completed in the most environmentally
acceptable manner. If you have any questions concerning these
comments, please contact Brian Emerick or Dave Fox of my planning
staff at 203-568-3740. Thank you.

Sincerely,

“ Stanleﬁ J.fPac

Commissioner

Attachments

cc: Horace Brown/OPM
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FSARTMENTAL STATE OF CONNECTICUT

T, Obtain "STATE EMPLOYEE SUGGESTION” forms from, and send your
. 6938.057.01) " ideas fo: Employee’s Suggestion Awards Progrom, 165 Capitol Avenue
Hortford, Ct, 06106.
NamE, THLE OATE
Jerry F. Knight, SRA Supervising Appraiser 8-7-86
To AGENCY, ADORESS ~ ]
DEP- Land Acquisition & Management, Rm. 102, State Office Bldg., Hartford , CT
NAME, TITLE . / TELEPHONE
. Ronald W. Chernovetz, Appraiser’ h&&d{i’/ __| 566-2904
From AGENGY, ADDRESS <
DEP-Land Acquisition & Management, Rm. 102, State Office Bidg., Hartford, CT i

Subject:

COST ESTIMATE - Mad River Flood Control Project, Waterbury, CT

In accordance with your request, I have made a preliminary study of the
above referenced property as of July 23, 1986. This preliminary study
consisted of reviewing similar type property transactions within the Mad
River/Woodtick section of Waterbury.

It should be clearly understood that an appraisal has not been made of
the above referenced property and that this memorandum does not constitute an
appraisal report, nor should it in any way be construed as same.

The flood control plan consists of channel widening along two areas of
the Mad River, totaling 1270 linear feet. The affected area consists of
residential dwellings; apartment and condominium complexes; some light
manufacturing companies and the Naugatuck Valley Shopping Mall.

The following zoning regulations govern the affect properties within the
proposed flood control project. area:

LOW DENSITY RESIDENCE (R.L.) Minimum 6000 s.f. of land
with 60 feet frontage; 20 ft. set
back; 25 ft. rear yard and
combined side yards of 16 ft.

Two family (R.L.) Minimum 7500 s.f. of land
. with 75 ft., frontage; 20 ft.
setback; 25 ft rear yard and
combined side yards of 16 ft.

MODERATE DENSITY RESIDENCE (R.M.) Minimum 6000 s.f. of land
or 1800 s.f., per dwelling unit,
whichever is greater; 60 feet of
frontage; 15 ft. setback; 25 ft.
rear yard and combined side yards
of 16 ft.

ARTERIAL COMMERCIAL (C.A.) Minimum 10000 s.f. of land
with 100 ft. frontage; 50 ft.
setback ({1 acre) 15 ft. (Less
than 1 acre) 25 ft. rear yard
abutting residential area; no
side yard requirement
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Permanent easements for construction and maintenance will affect 16 owners
and contain 1,38 + acres of land., This easement area is approximately 50 feet
in width throughout the project area,

Temporary construction easements will involve 1.39 + acres of privately
owned land, Of this, approximately one (1) acre will be needed for a staging
area,

Highest and Best Use of the subject properties is for their continued
improved residential or commercial use.

Six vacant residential sales in Waterbury were investigated and studied.
These late 1985-86 sales ranged in size from 4500 s.f. to 10,800 s.f. and in
price from $1.53 to $4.70 per square foot. Sales on the westside of Stillson
Road ranged in size from 4500 to S000 s.f. and in price from $4.66 to $4.70 per
square foot. The eastside sales ranged in size from 8700 to 10,800 s.f. and in

price from $2.12 to $2.69 per square foot.

Based upon a preliminary evaluation, it is my opinion, in light of the
affected parcels smaller size and location, that the residential (R.L. & R.M.)
zoned land would have an estimated market value of $4.50 per square foot.

Five vacant commercial sales were reviewed and analyzed. The three 1984
sales ranged in size from 28,000 to 40,000 s.f. and in price from $1.83 to
$2.50 per square foot. The 1985-86 sales ranged in size from 5130 to 68,000
s.f. and in price from $1.26 to 2.54 per square foot. The subject parcels are
located in the Naugatuck Valley Mall area which is considered superior due to
present build up and high traffic exposure.

Based upon a preliminary exaluation, it is my opinion, in light of
superior location that the commercial (CA) zoned land would have an estimated
market value of $2.50 per square foot.

Using the afore-mentioned value estimates for the residential and
commercial properties resulted in the following estimates of real estate costs
for the interests being proposed for the Woodtick Mad river Flood Control

Project as of July 23, 1986.
LAND & IMPROVEMENTS

Fee Acquisition 0
Permanent Easements $ 229,000
Temporary Easements 28,000

Total $ 257,000
Contingency - 25% of Above $ 65,000
Sub Total $ 322,000
Acquisition Costs 48,000
Relocation Assistance Costs . 3,200
Severance Damages
Total Estimated Real Estate Costs $ 373,200

375,000 (Rounded)
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Sales
No. Grantor
1 Seutts

2 Yannelli
3 Zappone
4 PiDonato
5 Sestilli
6 Domizio
7 Dicostanza
8 Glendale
9 Inzero
10 RLN Inc.
11 Colucci

Grantee

Sinclair
Stigliani
Perrotti
LeBlanc
Pallad;no

Compt

Fusco
Gettler
Matthews
Bussias

Duby

Date
10-85
10-85
1-86
1-86
1-86
2-86 10,800 s.f.

Area
7,200 s.f.
8,700 s.f.
6,943 s.f.
5,000 s.f.
4,500 s.f.

3-84 40,000 s.f.
_7—84 28,000 s.f.
9-84 30,000 s.f,
9-85 68,743 s.f.

1-86 5,130 s.f.

Sales
Price

$11,000
$18,500
$18,000
$23,500
$21,000
$29,000

$100,000
$60,000
$55,000
$175,000
$6, 500

Unit
Value

$1.53
$2.12
$2.59
$4.70
$4.60
$2.69

$2.50

$2.14
$1.83
$2.54
$1.26

Zoning

= wm xm w xm x

g P

CA



RUSSO/1¢/7557

, Octobar 22, 1986
Planning Division :
FPlan Formulation Branch

Mr. Stanley J. Pac, Commissioner
Department of Environmental Protection
165 Capital Avenue

Hartford, Connecticut 06106

Dear Mr. Pact

I have raviewad your August 20, 1386, comments to the draft Detailed
Project Report (DPR) on the flood damage reduction plarn for the Woodtick
section of Waterbury, Connecticut, This is in response to the issues your
department has rsised and to clarify the report's findings.

Consideration was given to your recommendation of a narrowar low flow
channel and plecing a small weir at the upstream openings of the Frost Road
bridge box culverts. Engineering analyses of these designs shows that
modifications to the low flow channel recommended in our DPR are possible.
Although we cannot meet all the spacifications of your proposal, we can
incorporate a modified dasign that would dbe mutually beneficilal to both
environmental concerns and f£lood control interasts, However, the plantings
of "woody"™ vegetation within the channel area, as proposed in your.letter,
would jeopardize the hydraulic capacity of the flood eontrol channel. In
ordar to provide vegetation as you have proposed and maintain the sane flow
capacity, the channel cross section aresa would have to bs subsztantially
enlarged with a corresponding increase in real estate taking and major
increases in maintenance ecosts over the life of the project. Grasaes could
be planted within the channel ares without significant adverse effect on the
flow., Wa will coordinate a modified low flow channel design with your office
during the preparstion of plans and specifications,

I concur with your recommendation that plantings be placed on the
channel's bank to provide cover to minimize the increase of water temperature
that would be csused by the channel widening activities. The Corps will
recommend that plantings of appropriate and high value shrubs and trees be
placed along the bank,

" With regard to effeets of incressed development in the upstrean vatershed
on the flow downstresm, ths project does not involve dikes or other
impounding styuetures that would be subject to failure if design flows are
exceeded. The proposed flood comtrol project is mainly a channal improvement
plan at two localized reaches., This type of plan continues to provide flood
stage reduction even if future flows are greater than pre-project
conditiona. The proposed measures are very localized in nature and overall
capacity is dependent in part on upstream and downstream unmodified reaches.
Therefore, there would be little to be gained by making the improved reaches
appreciably larger in capacity than adjacent unimproved sections.



Another concern in your letter was the anticipated expenditures for real
estate. The correct figure estimated in the DPR for land scquigition is
$204,400, Table 6 of the DPR will reflect this figure consistent with the
Real estate Appendix, The estimated values contained within the DPR are
preliminary and used for project planning purposes enly, All sales data used
in conjunction with the Real Estate estimate, are based on availadility of
comparable sales in as close a proximity as possible to the project area,

The finel estimate will be updated and made current based on existing market
conditions during preparation of plans and spacifications. The final Real -
Estate costs will be based on the results of "Before”™ and "After" appraisals.

Knowing of your interest in the project, I will be sending you s copy of
the draft Local Cooperation Agreement betwaen the Department of the Army and
the city of Waterbury within the naxt few days. The draft agreexent will be
used to negotiate local sponsorship obligations prior to the preparation of
plans and specifications.

I hope that this letter ansvers your concerns., The Corps looks forward
to working with personnal from your department on a modified solution to the
low flow channel, If you have any further questions, please contact me at
(617) 647-8508, Mr. Rcbert Russc is the Project Manager for thia study and
esn be reached ar (617) 647-8547,

Sincersly.

Joseph L, Ignazio
Chief, Planning Divisgion

cct
Mr. Jackson
Reading File
Plan Div Files



UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Habitat Conservation Branch

Sandy Hook Marine Laboratory

Highlands, New Jersey 07732

AUG 19 190

Mr. Robert Russo

U.S. Army Corps of Engineers

New England Division

NEDPL-PF, Bldg. ll4-N

424 Trapelo Road _
Waltham, Massachusetts 02254-9149

Dear Mr. Russo:

The National Marine Fisheries Service (NMFS) has reviewed
the draft copy of the Mad River Detailed Project Report
and Environmental Assessment which accompanied your letter
of June 30, 1986. The document contains a plan to reduce
the risk and severity of future flood losses in the Wood-
tick area of Waterbury, Connecticut.

We have reviewed the information provided and have deter-
mined that the project will not affect resources or species
for which the NMFS is responsible, Thank you for the oppor-
tunity to comment. Should you wish to discuss this matter
further, pleasé contact Michael Ludwig at our facility at
212 Rogers Avenue, Milford, Connecticut, 06460.

Sincerely,

,/&4E&n45; éyvéuuwl’

Stanley W. Gorski
Assistant Branch Chief




JOHN G. ROWLAND
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Washington, BE 2055

August 18, 1986

Mr. Robert Russo
Project Manager
Department of the Arnmy
Corp of Engineers

424 Trapelo Rd.
Waltham, Mass. 02254

Re: Mad River-Woodtick Area
Flood Protection Project

Dear Mr. Russo,

1 am writing on behalf of my constituent Mr. Tony Mascia of
Waterbury, regarding the above referenced project.

Mr. Mascia is concerned that the Detailed Project Report, in its
present form, does not adequately solve the flooding problem near
his home at 809 Woodtick Rd. It is his contention that the first
stage of the project should be extended to include the Preston Dr.
area of Woodtick Rd. Mr. Mascia has more thoroughly explained
this problem in a July, 1986 letter to the Army Corp. I would
request that a review of his proposals be made so that the final
project report can sufficientlx provide for the entire area.

Please notify me of any action taken regarding this matter
through my Waterbury district office.

Thank you for your consideration.

JGR/mm
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Septexher 13, 1986
Piannirn; Division
Plan Formulatiom Branch

Honovable John G, Rowland
Housa of Represantatives
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‘ {M § UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ﬁh.uwﬂf REGION |

+J. F. KENNEDY FEDERAL BUILDING, BOSTON, MASSACHUSETTS 02203

August 7, 1986

Mr. Robert Russo

U.8. Army Corps of Engineers - NED
NEDPL-PF, Bldg. 114-N

424 Trapelo Road

Waltham, Massachusetts 02254-9149

Dear Mr. Russo:

The draft copy of the Detailed Project Report and Environmental
Assessment for the proposed Mad River Flood Protection Project has
been reviewed by the Environmental Protection Agency. It was
found that the project will have several adverse impacts that are
of concern to us,

The report stated that approximately 1.35 acres of wetlands would
be destroyed for the channel modifications, however, it did

nct mention how many acres of wetlands would remain after the
project was completed. This value is necessary to determine if
there will be sufficient wetlands left after the project has been
completed to provide habitat for the birds and mammals that
presently use the area, In addition, without this value, it is

. impossible to determine the extent that access to the river by

wildlife will be impaired.
The proposed project will also adversely affect the fish habitat

in the Mad River. This river, although it has already been degraded

by silt deposits and channelization in the area of Royal Crest
Estates still supports a substantial fishery, including white
suckers, blacknose dace, minnows and wild brook trout, These

‘species have been disturbed in the past and further disturbance

should be avoided if possible. This project would result in the
destruction of most of the vegetation overhanging the river as
well as removal of many of the meanders and straightening of the

'shoreline. These measures will change the entire ecology of the

river and will adversely affect the fish species presently there,

In addition to effects on the fishery, the project will also have
an adverse impact on the habitat for birds and mammals., According
to the U,.S. Fish and Wildlife Service, the vegetation that remains



is limited in area, but is high quality, pristine land that provides
excellent wildlife habitat, Much of this pristine land would be
destroyed by river channelization,

Another possible impact that is barely touched upon in the report
is the probability that this project will increase downstream
flooding., It was mentioned that there are similar flooding
problems in the vicinity of Century Brass Corporation downstream
from the project area, The proposed channelization may result in
increasing these problems, thus forcing further channelization and
flood control measures.

Based on these adverse impacts, alternate methods that are less
environmentally damaging should be analyzed., To start with, there
should be stricter land use regulations that forbid further
development in the floodplain, The filling that is still taking
place adjacent to the river along Sharon Road should be stopped as
soon as possible. In addition, some combination of land treatment,
flood proofing, flood insurance and relocation could be used to
minimize the damages caused by flooding.

If there are still unavoidable impacts to the fish and wildlife
habitat, a mitigation plan that would compensate for these impacts
should be developed in advance, : :

If you would like to discuss these comments, please contact Pam
Shields of my staff at FTS 835~3543,

Sinc;rely? 7

Larry Brill .
Chief, Planning and Standards Section
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October 3, 1986
Planning Divigion
Plan Pormulation Branch

Mr, Larzy Brill

Chief, Planning and Standards Section
U.5. Bovironmental Protection Ageney
Region I

J.¥. Kennedy Federal Bldg.

Boston, Massachusetts 02203

Dear Mr, Brills

This is in response to your comments of Auguat 7, 1986, concerning the
draft copy of the Detailed Project Report (DPR) and Environmental Assesszment
(RA) for the proposed flood protsction project along the Mad River in the
Woodtick area of Waterbury, Connecticut,

With regard to your first comment, the Draft EA indicated that 1,3 acres
of mixed upland and northern overflow forest habitat would be impacted by the
project, Within the project's two reaches, between Sharon and Fraost Roads,
approximately one—-half of. the 1.3 acres can be classified as "wetland."™ The
remainder is upland shrub-scrub and grassy habitat., Since the project area
conservatively contains a total of about 1.6 acres of “wetland™ habitat,
about 1.0 acre of watland would remain after the project is completed.

In your letter you suggestad that the proposed project will change the
entire ecology of the river and will adversely affect the fish species in the
area, We do not anticipate that the project will have & significant impact
to the river ecosysten, The combined length of both project reaches is about
1,270 linear feet which represents about 2 parcent of the total 11 mile river
length. The larger percentage of more valued stresm habitat iz upstrean of
the preject and would not be affected by this project. Striet moming and
1imited utilities along the usptrasm reaches of the Mad River would probadly
restrict development of the floodplain in the future., To partially offset
the loss of habirst within the project reaches, several engineering messurss
are proposed, The low-flow chennel (shown in Plate 5 in the DPR) would
facilitate fish passage during low flow periods. Also, proposed instream
boulders and channel riprap would provide some cover/substrate for fish and
invertebrate forage. Plantings of appropriata and high valus shrub and trees
along the bank will ba recommended. These plantings will provide food, cover
and npesting habitat for wildlife as well as provide some shading for the
river.
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Your letter also suggestaed that the proposed project would have an
adverse impact on increasing downstream flooding, The hydrologic analysis
complated for the DPR revaealed that the reduction in f£lood stages afforded by
the channel widening does pnot have major effects on flood plain limits,
Therefors, the effect on flood plain storage is also minimal., As a result,
the proposed project would have no measurable effect on pesk flood flows
downstream of the project lizits, .

Finally, I can assure you that all possible alternatives to raduce flood
damage losses have been examined, The Pederal objective of this study is to
contribute to national economic development consistent with protecting the
Nation's environment. As & result a range of alternative plans ware
considered to reduce flood damages in the Woodtick area, The DPR (Page 13)
discusses the altaernatives examined. All of the nonstructural alternatives
you have recommendad in your letter have been investigated to determine their
fesaibility. None of these alternativas were found to be physically viable
or cost effective. Hence, it is the opinion of the Corps that the benefits
of the proposed local flood protection project to the comnunity outwaeigh the
generally minor envirommental impacts of the project implementation and there
is & demonastrable need for flood econtrol in the project area.

I hope that I have answered all of your concerns with regards to the
proposed project. If you have further questions, please contact me at (617)

647=-8508, Mr, Robert Russo is the Project Manager for this study and can be

reached at (617) 647-8547,

Sincerely,

Joseph L. Ignasio
Chiesf, Planning Division

ces

Mr. Jackson
Reading File
Plan Div Files
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September 23, 1986
Planning Division
Plan Porauliation Branch

Mr, Anthony Mascia
809 Woodtick Road
Waterbury, Connecticut 067035

Dear Mr, Masecias

This is in response te your letter of August 1, 1986, ia which you .
requasted that the proposad channel widening, along the Mad River in the
Woodtick area of Waterbury, be axtended upstresm beyond the proposed project
linirs,

Extending the project upstrest of Bouffard Avenue, a8 you request, woxld
increase construction and real astate costs by more than $700,000 asnd yield s
wuch lowar benefit-to-ceost relationship than the Corps proposed project, Our
hydraulic engineezs and economists bhave reviswed your suggestion snd have
detaruined that flood reduction basefits would mot ineresse nigniﬂm:ly in
proportion to the eonstruction cost increase.

When projsct costs sxceed derived benelits, the Corps of Engineers cammot
participate in tha project comstruction, If the channel project was extended
up te your property, it is likely that the Corps of Fuginsers would not build
any project along the Mad River because of this seconomic test, Although thae
proposed project will mot eliminste all flood damages in the future, it will
roduce theaw by more ther 60 percent in the Woodtick ares,

1 can appreciats your eoncerns and ¢an assure you that you and your
neighbors will receive direct benefits from & reduction in flood danages
associated the Corps propesed project. I hope that this letter answers your
concerns and explainy the Corps rationsle in selecting 8 flood dasuage
reduction plan, If you have sny further quastion, ceantact me at (617)
$47-8508, Mr, Robert Russo is tha Project Nansger for this study and can be
reachad at (617) 647-8547, Xnowing of his interest is this matter, I am
forwarding & copy of this letter to Cengressmam Joht ¢, Rewland.

cet
Mr. Jackson . Sincerely,

Reading File
Plan Div Files = .

Josaph !... Iﬁu:lo

‘ : Chief, Planning Division
Copies Furnishads

Hevorable Jobn G, Rewland

Rouse of Represantatives
Washington, DC 205135

Honorable Jobha G, Rowland
Representative in Congress
135 Grand Streat, Room 210
Vaterbury, Connecticut 06701
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August 1, 1986

Mr. Robert Russo

U.S. Army Corps of Engineers-NED
NEDPL-PF

424 Trapelo Road

Waltham, Mass. 02254-9149

Dear Mr. Russo:

We have reviewed the Detailed Project Report for Flood Control in
The Mad River Woodtick Area at Waterbury, Ct. We encourage the
use of the plan selected by the corps and hope that work on the
project will soon begin. We will also encourage the State of
Connecticut and the City of Waterbury to adopt this plan based
upon details in the corps study.

Qur situation will only worsen if a flood reduction plan is not
adopted and implemented at the earliest possible time.

Thanking you for your continuing involvment with this project.
Most Sincerely,
The Flatley Company

Vol £, Rl 7l

Paul R. Robitaille
Property Mgr.

CC:file

V=T Riney

g COMPANY
DESIGNED, BUILT AND MANAGED NATURALLY BY V BRAINTREE. MASSACHUSETTS
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STATE
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PRESERVATION
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for Connecticut

59 SOUTH PROSPECT STREET + HARTFORD, CONNECTICUT 06106 + 203 566-3005

July 9, 1986

Mr. Robert Russo

U.S. Army Corps of Engineers - NED
NEDPL-PF, Bldg. 114-N

424 Trapelo Road

Waltham, MA 02254-9149

SUBJECT: Draft -- Detailed Project Report-Environmental
Assessment
Mad River
Woodtick Area
" Waterbury, CT

Dear Mr. Russo:

The State Historic Preservation Office has reviewed the above-
named project. In the opinion of the State Historic Preservation
Office, this project will have no effect on historic, archi-
tectural, or archaeclogical rescources listed on or eligible
for the National Register of Historic Places.

This office appreciates the opportunity to have reviewed and
commented upon this project.

We recommend that the responsible agency provide concerned
citizens with the opportunity to review and comment upon this
project in accordance with the National Historic Preservation
Act of 1966. .

For further information, please contact Dr. David A. Poirier,
Staff Archaeclogist.

Sincerely,

Dawn Maddox :

Deputy State Historic
Preservation Officer

DAP:nlw
STATE HISTORIC PRESERVATION QFFICER: The person responsible for implementation in Connecticut of the National

Historic Preservation Act of 1966 administered by the Department of the Interior, National Park Service, Washington, D. C.
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August 26, 1986
Planning Division
Flan Formulation Branch

Mr. Mario Aureli
107 Harper's Ferry Road
Waterbury, Connectxcut 06705 .. . «+ .o Cee e

e e . -

Dear Mr. Anrelix

This 4s in response to your ietter of July 7, 1986, in which you .
questioned if the Corps' proposed project on the Mad River in the Woodtick
section of Waterbury protects your home from flood damages., Tha proposed
project is localirzed in nature and will not reduce flood losses in the
vicinity of Harper's Ferry Road, since the downstresm channel clearing limit
ie just downstream from the Frost Road bridge, or sbout 1-3/4 miles upstream
of Harper's Perry Road.

Qur investigations disclosed that, although flood damages cccurred in the
Harper's Ferry Road area during the June 1982 flood, the majority of flood
logses were sustained upstream, in the river reach between Frost Road and
Sharon Road. Engineering studies indicated that future flood losses could be’
reduced if flow restrictions were removed from the river in thie reach. The
gtudy determined that limited channel enlargement, in lieu of a major channel
modification would be envirommentally acceptable and would not increase’
downstream flood levels during future flood periods. ' Because, there was
insufficient economic justification for channel improvements near Harper's
Ferry Road, this area was not included in the proposed flood protection
project. — e . . - e

Although our proposed project will not reduce flood losases to your
property, we understand that the city of Waterbury proposes to reconstruct
the Plank Road bridge. Included in this project is the city's plan to widen
the Mad River, near Harper's Perry Road, in a gimilar manner to our proposed
proiect. This plan should result in lowered flood stages in this area. You
may wish to contact the City Engineer's office ag he ghould have additional
information on the bridge reconstruction and channel widening project.

-1 regret that I cannot be of graater assistance in providing a selution
to your flood problem,  However, I hope the foregoing information will be
useful to you. If you have any further questions, please call me at (617)
647-8508. Mr. lobatt Rugso is the pro;ect nanager and nay be reachad at
. €617) 647—8541, | ‘&\,4 gt s

. e WL : + ..
- cet ; R Ny . kAl ; )
- : I . .- Sincerely, . : .
ot Me. Jackgon . T N Ve . Co e
~ ': LR R“din‘ rile . f ’ o PR " e ST . . ;.‘- = \;_-7- - e
" Plan Div Files i o ' e

Joseph L. Ignazio
Chief, Planning Division
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November 22, 1985

Mr. Joseph L. Ignazio
Chief, Planning Division

.Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, MA 02254

SUBJECT: Mad River, waterbury, CT

Dear Mr. Ignazio:

The State Historic Preservation Office has reviewed the
above-named project. In the opinion of the State Historic
Preservation Office, this project will have no effect on
historical, architectural, or archaeological resources
listed on or eligible for the National Register of Historic

Places.

This office appreciates the opportunity to have reviewed
and commented upon this project.

For further information, please contact David A, Poirier,
Archaeologist.

Sincerely,
Dawn Maddox

Deputy State Historic
Preservation Officer

DAP/PW

Rev, 4/85

STATE MISTORIC PRESERVATION OFFICER: The person responsible for impiementation in Connecticut of the National
Mistoric Preservation Act of 1966 adminisiered by the Departmant of the interior, Naticnal Park Service, Washington, D. C.

AN EQUAL OPPOATUNITY EMPLOYER/AFFIRMATIVE ACTION AGENCY




United States Department of the Interior

FISH AND WILDLIFE SERVICE
ECOLOGICAL SERVICES
P.O. BOX 1518
CONCORD, NEW HAMPSHIRE 08301

Mr. Joseph L. Ignazie NOV 1 5 'ga

Chief, Planning Pivisioen

U.5. Army Corps ef Engineers
424 Trapeleo Reoad

Waltham, Massachusetts 02254

Dear Mr. Ignazie:

This responds te yeur October 24, 1985 request for infermation en the presence
of Federally 1listed and proposed endangered or threatened species in
conjunction with the propesed Sectien 205 Lecal Fleod Pretectien Preject,
lecated on the Mad River in Waterbury, Ceannecticut,

Our review shews that except for eoccasienal transient individuals, ne
Federalily listed or preposed species under our jurisdictien are knewn te exist
in the preject impact area, Therefore, no Biological Assessment er further
censultatien is required with us under Sectien 7 of the Endangered Species
Aet, Sheuld preject plans change, or if additional infermation en listed or
proposed species becomes available, this determinatien may be reconsidered,

This response relates enly to eﬁdangered species under eur Jurisdictien. It
dees not address ether legislatien or sur cencerns under the Fish and Wildlife
Ceordination Act.

A list ef Federally designated endangered and threatened species in
Cannecticut is enclesed for your infermatien., Thank you fer veur coeperation
and please contact us if we can be of further assistance.

Sincerely yours,
r~,23£53&¢JéZZ$L‘
Gorden E. Beckett

Enclesure , Superviser
New England Area



")

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN CONNECTICUT

Common Name Scientific Name Status Distribution
FISHES:
Sturgeon, shortnose* Acipenser brevirostrum E Connecticut River and
Atlantic Coastal waters
REPTILES: :
Turtle, green* Chelonia mydas T Oceanic straggler in
Southern New England
Turtle, hawksbill* Eretmochelys imbricata E QOceanic straggler in
Southern New England
Turtle, leatherback*® Dermochelys coriacea E Oceanic summer resident
Turtle, loggerhead#* Caretta caretta T Oceanic summer resident
Turtle, Atlantic Lepidochelys kempii E Oceanic summer resident
ridley*
BIRDS:
Eagle, bald Haliaeetus leucocephalus E Entire state
Falcon, American Falco peregrinus anatum E Entire state -
peregrine re-~establishment t¢o
former breeding range
in progress
Falcon, Arctic Falco peregrinus tundrius E Entire state Migratory
peregrine no nesting
MAMMALS:
Cougar, eastern Felis conceler cougar E Entire state - may be
extinct
Whale, blue* Balaenoptera musculus E Oceanic
Whale, finback* Balaenoptera physalus E Oceanic
"Whale, humpback* Megaptera novaeangliae E Oceanic
Whale, right* Eubalaena spp. (all species) E Oceanic
Whale, sei* Balaenoptera borealis E QOceanic
Whale, sperm* Physeter catodon E Qceanic

MOLLUSKS:
NONE

PLANTS:

Small Whorled Pogonia Isotria melcoloides

Hartford, New Haven, .
Fairfield, New London,
Windham, Tolland,
Litchfield Counties

# Except for seca turtle nesting habitat, prircipal responsibilicy for these

species 1s vested with the National Murine Fisheries Service

Rev, 1/27/84



EDWARD D.
mAvOR

BERGIN THOMAS F. GAHAN

EXESUTIVE AIDKE

JOSEPH R. CARRAN
ADMINISTRATIVE AIDE

CITY OF WATERBURY

" CONNECTICUT

October 20, 1983

Colonel Carl Sciple

Division Engineer

Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02254 -

“Re: LOCAL FLOOD PROTECTION

CENTURY BRASS, FLEISHER FINISHING
AND THE WOODTICK ROAD AREA

Dear Sirs:

After reviewing the preliminary plans submitted to this office
by your office, The City of Waterbury is notifying you with this
letter of our camitment to providing protection to the areas in
question.

Wewculdrequesttmtyourofﬁeemﬁnmthesuﬂyﬂ\rmgh
design for Flood Protection for the areas in question.

~ Very truly yours,
THE CITY OF WATERBURY

'/4;:.1'%;. =

MAYOR
EDB:i=m

We're M«m Waterbury!
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WASHINGTON, D.C. 203510

June 1, 1983

Colonel Max B. Scheider
Division Engineer

U.S. Army Corps of Engineers
424 Trapelo Road

Waltham, Mass, 02254

‘Dear Col. Scheider:

I am writing to you in behalf of my constituents, Christine
& Armand Pronovost, and their interest in encouraging the
implementation of flood management alternatives in the Mad
River area adjacent to the Town of Wolrcott and the City of
Waterbury, Connecticut.

Ag you can see from the enclosur-, my constituents are
interested in obtaining a detailed study of possible corrective
measures which could alleviate future flooding and protect the
property of area residents. In addition, they are interested
in obtaining federal yovernment funding to reduce tke current
level of flooding..I would appreciate you investigating their
request and providing me with a response at your earliest
convenience.

Thank you, in advance, for your cooperation.

CHRISTOPHER J. DODD
United States Senator

enclosures
in reply: 60 Washington St.
Hartford, CT. 06106



89 Bouffard Avenue
Waterbury, Ct. 086705

May 2, 1983

63 b Mk 53

Congressman William Ratchford
5th Congressional District
1355 Grand Street

Waterbury, Connecticut 06702

Dear Congressman Ratchford:

As requested by your office I am documenting the problems of the Mad
River Area as I have seen them develop over the past 35)¥k years.,

I have been a resident of daterbury since 1928 and have occupied a
dwelling at 89 Bouffard Avenue since 1948. My house is situated
approximately 225' upslope from the river,

1948 = 1955 Normal Spring overflow of Mad River banks -- of
short duration and causing no flooding of homes
or clean-up problems.

1955 Flooding of basement and water damage to items
stored in basement areas -~ water receded gquickly
and there were no silt problems although the Flood
Insurance Study made by the U, S. Dept. of
Housing Development reported the August storm as
worst of this Century.

1955 - 1978 Normal Spring and Fall overflow of the river banks,
Quality of water changed in the river during the
mid-1960's., Silting up of the river caused by
development of Lakewood Roagd, Windy Drive and
‘Perrone Drive and mining along Mad River just over
the Wolcott Line. Fish kills caused several times
by discharges from factories in wWolcott below
Scovill's Dam, and oil spills in river. River
can no longer be used for swimming in Jaterbury.
By 1978 silt began to damage lawns.

1979 - Jan. Sudden increase of flooding to levels of 1955 after.
and Mar. far less rainfall than in '55. Silt levels in-
creased, sanitary sewers backed up in cellars, etc.

1982 - June Water level exceeded 1955 level by 3' after approxi-
mately 4" less rainfall tham in 1955, nec9331tat1ng
the use of pumps for the first time since we've
lived here. Silt increased in riverbed to point
where sandbars were left on lawns when watepr
receded.
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.198% cont.) |

During March and April flooding and silt problems
have occured almost on.a weekly basis after 2 or
- 3 inches of rain.

Major Changes in Area - 1955 to 1979

All of these
border edge
of river

Apartments between Lund Avenue and Orchard Lane
Royal Crest Apartments
Apartments at corner of Woodtick and Frost Roads

" " Enoch 8t. and Meriden Rocad
South side or Woodtick Road heavily developed
Factories built on Sharon Road
Both sides of Lakewood Road and wolcott St. developed
Sharon Road, Woodtick Road, Stillson Road and Frost Road, Wolcott
St. and Lakewood Road rebuilt
New bridges at Frost Road and Sharon Road
Factories built in Wolcott
City dump moved to lLakewood Area

ot Naugatuck Valley Mall i
),
)

Changes 1979 to Present

Apartments and Condos built at Sharon and Woodtick Roads
Addition to factory on Sharon Road

Problems Caused by FPlooding Since 1979

Sanitary sewers are backing up into basements

Riverbed is being filled with silt

Health - Physical from sanitary sewers back-up and the necessity
to hurriedly move possesssion such as heavy appliances,
to a safe level if possible.

Mentl from panic over threat of physical dangers
especially to elderly and handicapped and worry that
costly repairs may be required -- in 1982 furnaces
WJere damaged as well as rugs, furniture, bedding, etc.
at ‘first floor level.

Evacuation = people who live at Royal Crest and vhe apartments
at corner of Sharon and Joodtick Roads, and those
between Orchard Lane and Lund Avenue have been
evacuated.

Lo Access - Emergency vehicles access is limited zt Royal Crest

when entrance from street is flooded. Access across
Sharon Road is limited when flooding over the bridge
OCCUrs.

The above observations indicate that the present level of flooding
ig a result of the following:

1. Increase in impermeabie areas (buildings, parking lots) in
both Yaterbury and wWolcott.
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- (Present level of flooding cont.)

2. Filling of the river channel (silting and encroachment)
3. Filling of the floodplain

4. ‘Filling and draining of wet lands

5. Silting up of the river channel by inadequate maintence
of storm sewer systems; i.e. catch basin c¢leaning,
street cleaning, etc.

6. BSilting up of the river and surrounding lands due to
inadequate erosion control in areas drainlng into the
Mad River

7. Construction of new storm sewers without detention baging
in the area.

The above problems would not exist if proper standard land use
practices were enforced by both Waterbury and Wolcott officials.
The unwillingness or inability to cooperate to enforce Local, State
and Federal regulations add to these problems.

As a result of increased annual flooding the values of the properties
in the area are decreasing and unsuspecting pecople have bought proe
perty only to move cut after the first flood. As the floodings
increase the City and Town will be asked %o reduce assessments.,

¥hat will hapoen when the factories start getting flooded? Sears
already has a silting problem caused by a stream coming down from
Lakewood Road.

de know that it is desirable to increase the tax base but if the
present practices are allowed to continue property values and tax
revenues will drop. For example: At Royal Crest most everyone

has a car, and thepeople living there have no school age children.
Abhat will happen if they continue to be flooded out? Who will
occupy the empty apartments? These apartments are one of Waterbury's
biggest assets.

As we see it the problem is twofold:

1. Prevent increased floocding of the river due to the
continuing increase in runoff. _
2. Protection of the properties presently being flooded.

Solutions for the first problem are relatively 1nexpen31ve and
usually prove to be cost effective for the affected municipalities
by not decreasing property values in the area. A partial list

of the time-tested measures to limit flooding to present levels
are listed as follows:
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Solutions cont.)

a. Protect existing wetlands within the drainage basin by
not allowing any filling, draining or other activity
within the wetlands: i.e. adhere to existing regulations.

" b. Allow no additional f£illing of the flood plain designated
by the Flood Insurance Program.

¢c. Reguire storm water retention basins and/or ground water
recharge devices onall new developments, storm sewer
systems, parking lots and other activity which will
increase the peak flow in the watershed.

d. Good house cleaning measures - i.e. cleaning of streets
and catch basins on a regular basis to help retard further
silting in of the riverbed.

e, Adherence to accepted and proven erosion control measures
to prevent further silting irn of the river bed.

All of the above described measures are standard procedures followed
by resvonsible local governments throughout the State. 4#e sug-
est that both municipalities involved not only adopt these policies
many are presently part of their regulations) but alsc enforce them.

The second problem is much more costly and difficult to correct.
A partial list of corprective measures is as follows:

1. J#iden the existing riverbed.

2. Increase the flcod plain volume by removing f£ill from the
recognized flood plain.

2. Construct a flood control dam within the drainage basin.

4, Construct dikes and storm water pumping stations to
protect properties adjacent to the river.

5. Purchase the properties within the flood plain.

A detailed study is required to determine which of the above, or
'‘combination of, will protect the properties presently being flooded.
These solutions are usually funded by the State and Federal
Sovernment under the supervision of the U.S. Army Corps of Engineers, -
the Connecticut D.E.P. Water Resourses Unit and the Soil
Jonservation Service.

In summary we strongly urge both the Town of Wolcott and the City
of Waterbury perform their intended purpose of protecting the
lives and properties of their citizens by implementing the
measures outlined above to reduce fleooding in the future. de also
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- (Summary cont.)

request the State and Federal Goveraments to provide the negessary
funds to reduce the existing unacceptable floodlng. There is no

point in wsiting until we have a catastrophe in the area and lives
lost. So far we have been fortunate in that only property damage

has occurred.

Ag I finish this letter, I find.that further filling is going on at

Page 5.

the corner of Preston Terrsce and Woodtick Road.

Copies to:

Christopher J. Dodd
Lowell P. Weicker
Stanley Pac

Reese Morgan
Edward Bergen
William Swaine
Thomas P. Brunnock
francis J. Sullivan
Paul Vitarelli
Thomas Stack
¥illiam Sullivan
Anthony Mirto
Ernest Minervino

Sin&ely, @’W_ £
zlstlne Z ZnandW

]

=)
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June 9, 1983
PMlanning Division
Plan Formulation Branch

Honorable Christopher J. Dodd
United States Senator

60 Mashington Street
Hartford, Connecticut 06106

Dear Senmator Dodd:

This is in response to your letter of June 1, 1983, concerming
our current investigation of the floeding sftuation along the Mad
River in Materbury, Connecticut. You enclosed information provided
by your constituents, Mr. and Mrs. Armand Pronovost of Waterbury.

The Pronovosts have provided an accurate assessment of the
flooding situation as 1t pertains to the Woodtick section of
Waterbury. Their observation that the flood problem is exacerbated
by the rapid development of the watershed during the past decade
md by the f111ing of flood plain lands is certainly an obvious

conclusfon and 1: sharod by my staff engineers.

Not withstanding the past developments that led to this serfous
sftuation, we have initiated a reconnafssance scope study to determine
{f there are sny economically justified solutions to the problem that
would be eligible for Corps ef Engineers assistance. Engineers of my
staff mt with residents of the Woodtick arez on April 20, 1983, to
detersrine the extent of the flood problem. Concerned property owners
have provided information relative to damages experienced during the
racord flood of June 1982 and agafn during this past spring.

Our current study, which {s being perforwed under Section 205 of
the 1948 Flood Contro) Act, will evaluate sustained flood Tosses and
detarming {7 these losses can be reduced by a plan of channdl {mprove-
ments or by monstructurel methods, such as evacuation of the flood
plain or floodproofing of the bﬂ'ld'lngs. I antécipate that our Tecon-
aaissance study can be completed within the next 60 to 90 days, 1
will provide a report of our Tindings to you at that tiwe and uﬂl

e mpmlmmdofwoﬁer dwelopnutsn aqocur i o

-------

! ‘hape the fongofng hfomtica will allw for a mf response
to your corstituents. Plaase do mot hesitats to contact me at (617)

$47-8220.1f you have any further questions mning our study.

Sincerely,

copy furnished:
Hon. Christopher Dodd
United States Senate

Washington, DC
DAEN-CWZ-D

20510 -Carl B. Sciple

Golnei, Gorss ot Engtoeers

cc: Mr. Swaihe, Reading File, Plan Div Files



